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1. CERTIFICATION

1.1 Test Team Leader

| hereby certify that the test detailed in this report, to the best of my knowledge,
was accomplished in conformance with applicable rules and good practices. The
results submitted herein are accurate and true to the best of my knowledge.
Name: Preston Skaggs

Signature{%w Date 703!

=

1.2 Report Review

| hereby certify that | have reviewed this report and find it to be true and accurate,
and in conformance with applicable rules and good practices, to the best of my
knowledge.

Name: David Bagwell, QSTI

gnature@ KM,J/Z Date 3/ / 7/

1.3 Report Review

I hereby certify that | have reviewed this report and find it to be true and accurate,
and in conformance with applicable rules and good practices, to the best of my
knowledge.

Name: Michael E. Wallace, PE
Signature Z%/ / Date 5/7 %/

Tt HORIZON ENGINEERING  #vweess
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2. INTRODUCTION

2.1 Test Site: Saint-Gobain Containers, Inc.
5801 East Marginal Way S.
Seattle, Washington 98134

2.2 Mailing Address: 1509 S. Macedonia Avenue
P.O. Box 4200
Muncie, IN 47307-4200

2.3 Test Log:

Glass Melting Furnace No. 3: Total Chrome

Test Date Run No. Test Time
February 8, 2011 1 07:56 - 09:56
" 2 10:28-12:28
" 3 12:55-14:55

Summary: Three valid 120-minute runs

Glass Melting Furnace No. 4: NOx and SO-

Test Date Run No. Test Time
February 8, 2011 1 08:33-09:34
" 2 10:19-11:20
" 3 12:17-13:19
4 13:47-14:48

Summary: Three valid runs (Run 1 was discarded due to a melted sample line)

2.4 Test Purpose: Compliance with Permit No. 11656. NOy and SO
testing for Furnace No. 4 was done in accordance with the Global Consent
Decree (GCD) that was entered on May 7, 2010, negofiated between
Saint- Gobain Containers, Inc., the EPA and affected states. Chrome
testing for Furnace No. 3 was done to demonstrate compliance with the
National Emission Standard for Hazardous Air Pollutants for Glass
Manufacturing Area Sources, 40 CFR Part 63, Subpart SSSSSS for
affected sources. SGCI previously tested Furnace 3 for chromium and
demonstrated compliance with the National Emission Standard for

et HORIZON ENGINEERING  *xxxxx*
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Hazardous Air Pollutants for Glass Manufacturing Area Sources, 40 CFR
Part 63, Subpart SSSSSS for affected sources. However, the earlier test
was performed when the furnace was manufacturing the color antique.
SGCI performed this subsequent test during the manufacture of
champagne green colored glass which has a higher chromium input in the
batch. Note that other furnaces have been tested when running
champagne green and demonstrated compliance.

2.5 Background Information: None

2.6 Participants:
Horizon Personnel:
Preston Skaggs, Team Leader
Matt Busch, Matt Caron and Kyle R. Kline, Field Technicians
Michael E. Wallace, PE, Calculations and QA/QC
David Bagwell, QSTI, Report Review
Christopher D. Lovett, Technical Writer
Test Arranged by: Jayne Browning, Saint-Gobain Containers, Inc.
Observers:
Plant Personnel: Marlon Trigg, Saint-Gobain Contai ners, Inc.
Agency Personnel: Gerry Pade, PSCAA
Test Plan Sent to: Gerry Pade, PSCAA

et HORIZON ENGINEERING  *xxxxx*
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3. SUMMARY OF RESULTS
3.1 Table of Results:

Table 1

Furnace No. 3-Total Chrome Test Results
Test Date: February 8, 2011 Units Run 1 Run 2 Run 3 Average

Start Time
End Time
Sampling Time
Sampling Results
Total Chrome
Concentration
Rate
Production-Based
Subpart SSSSSS Limit
Sample Volume
Sample Volume
Percent Isokinetic
Sample Weight, Total
02
CO2
Source Parameters
Flow Rate (Actual)
Flow Rate (Standard)
Temperature
Moisture
Process/Production Data
Glass Pull Rate

minutes

pg/dscm
Ib/hr
Ib/ton
Ib/ton
dscf
dscm

%

Mg

%

%

acf/min
dscf/min
°F

%

ton/hr

07:56 10:28 12:55
09:56 12:28 14:55
120 120 120 120

619 971 1,040 878
0.039 0.060 0.065 0.054
0.0047 0.0073 0.0079 0.0066

67.6 66.0 67.2 66.9

1.9 1.9 1.9
94 95 94
1,185 1,814 1,987 1,662

20.019.919.8 19.9

3.3 3.6 3.6

28,400 27,300 28,200 28,000
16,700 16,400 16,600 16,500
389 377 389 385

6.7 6.2 6.7

8.18 8.18 8.18 8.18

et HORIZON ENGINEERING  *xxxxx*
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Table 2
Furnace No. 4-S0,; and NO, Test Results

Test Date: February 8, 2011 Units Run 2 Run 3 Run 4 Average

Start Time 10:19 12:17 13:47
End Time 11:20 13:19 14:48
Sampling Time minutes 60 60 60 60
Gaseous Emissions
SO, Concentration ppmv 32 30 30 31

Mass Rate Ibm-SOx/hr 54454749

Production Based Rate Ibm-SO,/ton 1.0 0.86 0.90 0.93

Permit Limit (GCD) 25

NOy Concentration ppmv 381 384 362 376

Mass Rate lbm-NO,/hr 46.6 42.4 40.9 43.3

Production Based Rate Ibm-NO,/ton 8.98.1 7.8 8.2

Interim Emission Factor (GCD)Ibm-NO,/ton 144

Source Parameters
Flow Rate (Actual) acf/min 27,700 25,100 25,900 26,200
Flow Rate (Standard) dscf/min 17,100 15,400 15,800 16,100
o)) % 16.6 16.6 16.7 16.6
CO; % 3.83.7363.7
Temperature °F 363 365 366 364
Moisture % 52505552
Process/Production Data
Glass Pull Rate ton/hour 5.26 5.26 5.26 5.26

et HORIZON ENGINEERING  *xxxxx*
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3.2 Discussion of Errors and Quality Assurance Procedures: This
table is taken from a paper entitled “Significance of Errors in Stack
Sampling Measurements,” by R.T. Shigehara, W.F. Todd and W.S. Smith.
It summarizes the maximum error expressed in percent, which may be
introduced into the test procedures by equipment or instrument limitations.

Measurement % Max Error
Stack Temperature Ts 1.4
Meter Temperature Tm 1.0
Stack Gauge Pressure Ps 0.42
Meter Gauge Pressure Pm 0.42
Atmospheric Pressure Patm 0.21
Dry Molecular Weight Md 0.42
Moisture Content Bws (Absolute) 1.1
Differential Pressure Head AP 10.0
Orifice Pressure Differential AH 5.0
Pitot Tube Coefficient Cp 2.4
Orifice Meter Coefficient Km 1.5
Diameter of Probe Nozzle Dn 0.80

3.2.1 Manual Methods: QA procedures outlined in the test methods were
followed, including equipment specifications and operation, calibrations,
sample recovery and handling, calculations and performance tolerances.

On-site quality control procedures include pre- and post-test leak checks
on the sampling system and pitot lines. If pre-test checks indicate
problems, the system is fixed and rechecked before starting testing. If
post-test leak checks are not acceptable, the testrun is voided and the run
is repeated. The results of the leak checks for the test runs are on the
Field Data sheets.

Thermocouples used to measure the exhaust temperature are calibrated
in the field using EPA Alternate Method 11. A single-point calibration on
each thermocouple system using a reference thermometer is performed.

et HORIZON ENGINEERING  *xxxxx*
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Thermocouples must agree within £2°F with the reference thermometer.
Also, prior to use, thermocouple systems are checked for ambient
temperature before heaters are started or readings are taken. Nozzles
are inspected for nicks or dents and pitots are examined before and after
each use to confirm that they are still aligned. The results were within
allowable tolerances. Pre- and post-test calibrations on the meter boxes
are included with the report along with semi-annual calibrations of critical
orifices, pitots, nozzles, and thermocouples (sample box impinger outlet
and oven, meter box inlet and outlet, and thermocouple indicators).

3.2.2 Continuous Analyzer Gas Sampling: The QA procedures from EPA
Method 7E in Title 40 CFR Part 60, Appendix A, July, 2008 were done for
02, CO2 and SO gas analyses. Analyzer system checks are noted onthe
Calibration Field Record sheet, with procedures documented in the
QA/QC section in the Appendix. All calibration standards used in the
testing were EPA Protocol 1. Certificates for the gas cylinders are
included in the Appendix.

A stratification check was done on the exhaust of Furnace No. 4 and it
was not found to be stratified as defined by EPA Method 7E. Gases were
therefore sampled at a single point, the centroid, of the exhaust stack.

3.2.3 Tedlar Bag Gas Sampling and Analysis: The QA procedures from
EPA Method 3/3A in Title 40 CFR Part 60, Appendix A, July, 2007 were
followed for gas sampling and analysis. Analyzer system checks are
noted on the Calibration Field Record sheet, with procedures documented
in the QA/QC section of the Appendix. All calibration standards used in
the testing were EPA Protocol 1. Gas certificates are in the Appendix.

et HORIZON ENGINEERING  *xxxxx*
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4. SOURCE DESCRIPTION AND OPERATION

4.1 Process and Control Device Description and Operation:

There are four glass-melting furnaces at the Saint-Gobain plant in Seattle,
WA. Furnace No. 3 is oxy-fuel fired, with oxygen gas being used to
support combustion rather than ambient air. This process results in
greater overall energy efficiency, improved energy transfer to the glass,
and a significant reduction in NO, emissions. The primary fuel source of
Furnace No. 3 is natural gas with additional energy input from electricity
delivered through electrodes immersed in the glass (electric boosting).

Furnace No. 4 is an end-port regenerative furnace and is air-fuel fired,
also utilizing natural gas as its primary fuel source. As aregenerative
furnace, its increased fuel efficiency is realized by utilizing the heat
generated in the combustion process to preheat the air and fuel used in
further combustion processes. Additionally, increased thermal efficiency
is realized by the regenerative furnace in providing heat to the primary
glass-meilting process itself.

4.2 Test Ports: Both of the ducts were steel, circular, vertical, and without
flow straighteners or extensions. Two ports were sampled at the Furnace

No. 4 exhaust. Only one port was accessible for sampling on the exhaust

duct of Furnace No. 3, therefore it did not meet EPA Method 1 Criteria.

Both ducts were sampled using the maximum number of traverse points
indicated in EPA Method 1, 11.2.2, Figures 1-1 and 1-2. Port and traverse
point locations are described and diagrammed on the Field Data sheets.

The exhaust ducts of Furnace Nos. 3 and 4 are tapered. The angles of
taper of these two furnace exhausts are 3° and 5° respectively. Both
ducts can be considered straight for meeting EPA Method 1 criteria as
discussed in the EPA document, “Guidelines for Sampling in Tapered
Stacks,” by T.J. Logan and R.T. Shigehara (1978). According to this
document, if the angle of the stack wall taper is less than 15° the ductis to
be considered straight.

et HORIZON ENGINEERING  *xxxxx*
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4 2 1 Individual Test Duct Characteristics:

Furnace No. 3 Furnace No. 4

Construction: Steel Construction: Steel

Shape: Circular (tapered) Shape: Circular

Size: 49 inches inside diameter Size: 40.25 inches inside diameter
Orientation: Vertical Orientation: Vertical

Flow straighteners: None Flow straighteners: None
Extension: None Extension: None

Cyclonic Flow: None expected Cyclonic Flow: No Cyclonic flow
Meets EPA Method 1 Criteria: No, expected

only 1 port is accessible for sampling Meets EPA Method 1 Criteria: Yes

4.2.2 Cyclonic Flow Check: Cyclonic flow checks were done at the
exhausts of Furnaces 3 and 4 during previous testing on September 22,
2005. During the cyclonic flow check, null angles were measured using a
digital protractor and it was verified that the average angle of flow was less
than twenty degrees from vertical, indicating the absence of cyclonic flow.

4.3 Operating Parameters: Confidential batch composition information is
not included in the official report, but will be provided to PSCAA as a
supplementary enclosure.

4.4 Process Startups/Shutdowns or Other Operational Changes
During Tests: Process was continuous during testing.

et HORIZON ENGINEERING  *xxxxx*
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5. SAMPLING AND ANALYTICAL PROCEDURES

5.1 Sampling Procedures:

5.1.1 Sampling and Analytical Methods: Testing was in accordance with
procedures and methods listed in the Source Test Plan dated January 5,
2011 (see Correspondence Section in the Appendix), including the
following: EPA Methods in 40 CFR Part 60, Appendix A, July 1, 2007.

Glass Melting Furnace No. 3

Flow Rate: EPA Methods 1 and 2 (pitot traverses w/P  SCAA Method 29)

CO, and O,: EPA Method 3/3A (integrated bag samples NDIR and
paramagnetic analyzers)

Moisture: EPA Method 4 (incorporated w/EPA Method 2 9)

Chrome: EPA Method 29 (isokinetic impinger techniqu e with analysis
by ICP-OES/ICP-MS)

Glass Melting Furnace No. 4

Flow Rate: EPA Methods 1 and 2 (S-type pitot flow t raverses)
CO, and O,: EPA Method 3A (NDIR and paramagnetic analyzers)
Moisture: EPA Method 4 (impinger train technique)

SO, EPA Method 6C (non-dispersive ultraviolet analyz er)
NO,: EPA Method 7E (chemiluminescent analyzer)

5.1.2 Sampling Notes: None

5.1.3 Laboratory Analysis:

Analyte Laboratory
Chrome Columbia Analytical Services, Kelso, WA

5.2 Sampling Train Diagrams:

et HORIZON ENGINEERING  *xxxxx*
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Figure 1
EPA Method 29 Chrome Sample Train Diagram
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5.2.1 Diagram Exceptions: Impingers 4, 5 and 6 of the EPA Method 29
sampling train were not used (these are not necessary unless mercury is
to be tested).

5.3 Horizon Test Equipment:

5.3.1 Manual Methods:

Equipment Name Identification

Isokinetic Meter Boxes CAE Express, Horizon No. 3 & No. 19
Inclined Liquid Manometers Incorporated with meter  boxes

Probe Liners Borosilicate Glass

Pitots and Thermocouples 3s-1, 4-5, 5-5, PS-5H

Nozzles 0.2933, 0.2915

Barometer Test Van Il

5.3.2 CEM Analyzers and Methods:

Gas Brand Model Cal. Span Measurement Method Method

O2 Servomex 1400 22.22% Paramagnetic 3/3A
CO2 Servomex 1440 21.23% Chopperless NDIR 3/3A
NOyx Thermo Env 42i 968 ppm Chemiluminescent 7E
SO, West. Resch 721M 48.5 ppm Non-Dispersive Ultraviol et6C

5.3.3 CEMS Sampling Setup:

CO,, Oz, NOy and SO, Sampling:
Sample Location: Fixed point near the centroid of t he exhaust
Probe: Heated Stainless

Conditioning: Horizon 286 thermoelectrically coole d conditioner
Sample Line(s): Teflon (heated to sample conditione  r & unheated to
pump)

Pump: Teflon lined
Data Logger: Keithley (PC based) with Test Point s oftware

et HORIZON ENGINEERING  *xxxxx*
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5.3.4 Bag Sampling Setup:

Integrated Tedlar bag samples were taken from the orifice exhaust of the
isokinetic meter box used for flow and moisture determinations during
Furnace No. 3 testing. The bag contents were then analyzed using the
instruments listed above.

6. DISCUSSION
The results of the testing should be valid in all respects. All quality assurance

checks including leak checks, instrument checks, and calibrations, were within
method-allowable tolerances.

et HORIZON ENGINEERING  *xxxxx*
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AAC
ACDP
ADEC
ADL
BAAQMD
BACT
BDL
BHP
BIF
BLS

C
CaHy
CAS
CEM
CEMS
CERMS
CET
CFR
CGA
CH,0
CH,
Cl,
Clo,
CNCG
CcoO
CO,
coC
CTM
CTO
Dioxins
DLL
DNCG
dscf
EIT
EPA
ESP
EU
FID
Furans
GC
gr/dscf
HAP
HCI
HRSG
IDEQ
Ib/hr
LRAPA
MACT
MDI
MDL
MEK
MeOH
MiBtu
MRL
MS
MSF

Horizon Engineering
Abbrev&Aeronyms

Abbreviations and Acronyms Used in the Report

Atmospheric Analysis & Consulting, inc.
Alr Contaminant Discharge Permit
Alaska Department of Environmential Conservation
Above Detection Limit

Bay Area Alr Quality Management District
Best Achievable Control Technology
Below Detection Limit

Boiler Horsepower

Boiler and Industrial Furnace

Black Liquor Solids

Carbon

Propane

Columbia Analytical Laboratory
Continuous Emissions Monitor
Continuous Emissions Monitoring System
Continuous Emissions Rate Monitoring System
Calibration Error Test

Code of Federal Regulations

Cylinder Gas Audit

Formaldehyde

Methane

Chlorine

Chlorine Dioxide

Concentrated Non-Condensable Gas
Catalytic Oxidizer

Carbon Dioxide

Chain of Custody

Conditional Test Msthod

Catalytic Thermal Oxidizer
Polychlorinated Dibenzo-p-dioxins (PCDD's)
Detection Level Limitad

Dilute Norn-Condensable Gas

Dry Standard Cublc Feet

Engineer in Tralning

Environmental Protection Agency
Electrostatic Precipltator

Emission Unit

Flame lonization Detector
Polychlorinated Dibenzofurans {(PCDF's)
Gas Chromatography

Grains Per Dry Standard Cubic Fest
Hydrogen Sulfide

Hazardous Alr Pollutant

Hydrogen Chloride

Heat Recovery Steam Generator

Idaho Department of Environmental Quality
Pounds Per Hour

Lane Regional Air Protection Agency
Maximum Achievable Control Technology
Methylene Diphyenyl Dilsocyanate
Method Detection Limit

Methy! Ethyl Ketone

Methanol

Million British Thermal Unlts

Method Reporting Limit

Mass Spectrometry

Thousand Square Feet

3/21/2011 11:56 AM
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NCASI National Coungcil for Air and Steam Improvement
NCG Non-condensable Gases

NCUAQMD North Coast Unifled Afr Quality Management District
NDIR Non-dispersive Infrared

NESHAP National Emissions Standards for Hazardous Alr Pollutants
NIOSH National Institute for Occupational Safety and Health
NIST National Institute of Standards and Technology
NMVOC Non-Methane Volatile Organic Compounds
NO, Nitrogen Oxides

NPD Nitrogen Phosphorus Detector

O, Oxygen

ODEQ Oregon Department of Environmental Quality
ORCAA Olympic Regicon Clean Air Agency

PAHs Polycyclic Aromatic Hydrocarbons

PCWP Piywood and Composlte Wood Products

PE Professional Engineer

PM Partlculate Matter

ppby Parts Per Billion by Volume

ppmy Paris Per Million by Volume

PS Performance Specification

PSCAA Puget Sound Clean Air Agency

PSEL Plant Site Emission Limits

psi pounds per square Inch

PTE Permanent Total Enclosure

PTM Performance Test Method

QA/QC Quality Assurance and Quality Control

QSTI Qualffied Source Testing Individual

RA Relatlve Accuracy

RAA Relative Accuracy Audit

RACT Reasonably Available Control Technology
RATA Relative Accuracy Test Audit

RCTO Rotary Concentrator Thermal Oxidizer

RM Reference Method

RTO Regenerative Thermal Oxidizer

SCD Sulfur Chemlluminescent Detector

SCR Selective Catalytic Reduction System

S0, Sulfur Dioxide

506G Stripper Ofi-Gas

SWCAA Southwest Clean Alr Agency

TAP Toxic Air Pollutant

TCA Thermal Conductivity Analyzer

TCD Thermal Conductivity Detector

TGNMOC Total Gassous Non-Methane Organic Compounds
TGOC Total Gaseous Organic Compounds

THC Total Hydrocarbon

TIC Tentatlvely ldentified Compound

TO Thermal Oxidizer

TO Toxlc Organic (as in EPA Method TO-15)

TPH Tons Per Hour

TRS Total Reduced Sulfur

TTE Temporary Total Enclosure

VE Visible Emissions

vOC Volatile Organic Compounds

wWC Inches Water Column

WDOE Washington Department of Ecolagy

WWTP Waste Water Treatment Plant

Abbreviations aund Acronyms Used in the Report

Horizon Engineering

Abbrev&Acronyms 312172011 11:56 AM
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Nomenclatore

Constants Value Units Definltion Ref
Psld{1} 28.92128 inHg Standard Pragsurs CRC
Pstd{2) 2118.22 Ibff 2 GRC
Tstd B27.67 'R Standard Ternperaiure CRC

R 1846.33 Rt Ibf/ Ibmal °R Idaal Gas Constant CRC
MW-alm 28.98456422 Ibym / Ibmole Atmospheric (20.848 %0;, 0.033% CO,, Balance Ny+Ar)

MW-C 12.011 lbm /ibmgle Carbon CRC
MW-CO 280104 b / hmole Carbon Monoxide CRC
MW-CO, 44.0088 bm / ibmole Carhon Dioxide CRC
MW-H,0 18.01634 b / tbmole Water CRC
MW-NO, 46.0055 lbrn / lobmole Nitrogen Dioxide CRC
MW-0, 31.9888 hm / Ibmole Oxygen CROC
MW-80, 84.0628 Ibm / bmola Sulfur Diexide CRC
MIW-Ny+Ar 28.16446807 Ibrm / Ibmole (Balance with 98.82% N, & 1.18% Ar) Emission balance

[M] 3685.3211297 ¢ / ool tdes! Gas Constant @ Standard Conditions

c2 816.6455228 inHg Inf °R 2 Isckentics units correction constant

Kp 81284 B/ min | {inHgbrdmale )/ R inH,0 ) 1%% Piiot tube constant Ref2.61
Symhol Units Dafinlion Caoloulating Equation or Source of Data EPA
As in? Area, Stack

An in? Area, Nozzle

Bws % Moisture, % Stack gas [ 100 Vw(atd) / [ Vwistd+Vmistd) 7] Eq. 63
c ppmv-C Carbon {General Reporting Basia for Organics)

s} *1ibmol Gas Constant @ Standand Conditions [R Tstd / Paid(2) ]

c2 inHg In% "R 12 {14,400 Pstd / Tstd |

Cd 1bm-GAS / MMdsc  Mass of gas per unlt volume [Cgas MWagas /C1]

[) gridsct Grain Loading, Aztual [ 15,432 mn / Vmizid) 1,000 Eq. 56
g @ X%CO0, arfdsct Grain Loading Correctad Io X% Carbon Dioxide [ X% C0,% ]

5 @ X%0, gridsct Grain Loading Correcied to X% Oxygen [{20.048-X)/ {20.848-0,) ]

Cygas ppmiv, % Gas Concentration, (Corectad)

Cgas @ X%CO, ppmv Gas Concantration Correction {o X% Carbion Dioxide [ X%/ CO%]

Cgas @ X%0, ppmv Gas Concentration Correction to X% Oxygen [ {20.846-X%) / {20.946-0,%) ]

Cgas ppmy Mgas (ibin/hr} * 1,000,000°385 321 /80" Qsd *rmw

cO ppry Carbon Monaxide

Co fi Ouler Circumference of Circular Stack

Ci fi Inner Clreumference of Circular Stack

CO, % Carbon Dloxide

Cp Fltot twbe coefficient

! Isthe Particulats Mass Emissions [ 80 cg Qsdf 7,000 ]

dH inH0 Pressure differential across orifice

Dn In Dismater, Nozde

dp™he Averags square root of velocity prossure

23 in Diameter, Stack

E b/ MMBlu Pollutant Emission Rate Cges Fd MWgas ( 20.846/ ( 20.946-0, ) ) /{1,000,000C1 }

Fd daef / MMBiu F Factor for Various Fuals Tablg 19-1
{ % Percent (sckinalic [ G2 Ta{abs) Vm(sid) / {vs Ps mig An @) | Eq. 5-8*
Md bm / lbmole Malscular walght, Dry Stack Gas [ (1-%0-%COXMWn2+ari (%0, MW-O,)+ (%00, MW-COy) ) Eq. 3-1°
mfg Mole fraction of dry stack gas [ 1-Bwsi100]

Myas lbmihr Gaseous Mass Emisigons 160 Cpas{ppmv} MW Pstd(2) Qsd 7 1,000,000 R Tsid ]

min mg Particidate lab sample weight

Ms b / Ibmple Molecular weight, Wet Stack [ Md mig +MW-H,0 {1-mfg} | Eq. 2-6
MW {bm f Ibmole Molecular Weight

NO, ppriwv-NO, Nitrogen Dioxide ( General Reporting Basls for NOx)

NOx ppmv-NO, Nitrogen Oxides (Reported as NG;)

a2 Y% Oxygen

OPC % Opaclty

Pbar in Hg Pressure, Barometric

Pg in H;O Pressure, Stefic Stack

Po InHg Pressure, Absclule across Qdfice [Pbar + dH / 13.6851 ]

Pe in Hg Pressurs, Abgolute Stack { Phar + Pg/ 13.6851 ] Eg. 2-8*
Qa aclfmin Volumetric Flowrate, Actual [Asvs/i44]

Qsd dselmin Volumstric Flowrate, Dry Stendard [ Ca Tstd mify Ps J/ | Pstd(1) Te(abs) ] Eq 2-10*
Rf MMBuy 1,000,000 Mges (20.546-0;)1/{ Cd Fd 20.846]

50, pprv-80, Sulfur Dioxide

¢ n Wall thicknass of a sipck or duct

TGOC ppmv-C Total Gasecus Organic Canceniraion {Reported as G)

Tm °F Ternperature, Dry gas meler

Tm{abs) R Temperalure, Absolute Dry Meter [Tm+ 45887}

Ta °F Temperaiure, Stack gas

Ts(abs} °R Temperature, Absolule Stack gas [Te + 46967 ]

Vic i Velume of condensed waler

Ym def Volume, Gas sample

Vmistd) dscf Volume, Dry standard gas sample [Y¥mTatd Po V] Pstd{1) Tmiabs}] Eq. 51
vs forn Velacity, Siark gas Kp Cp dp™2 ] Tefabs}/ (Ps Ma) 1* % Eq. 2.9
Vw(std) scf Volume, Waler Vapor 0.04707 Vi Eq. 6-2
Y Dry gas meter calibration factor Fig. 586
j9] min Time, Total sample

* Basad on equation.

ED_000719_00031985-00022
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EPA Drift Equations:

Method 3A: Oxygen and Carbon Dioxide, Follow Section 12.0 of Method 7E
Method 6C: Sulfur Dioxide, Follow Section 12.0 of Method 7E
Method 7E: Nitrogen Oxides, Section 12.0

C, (C-C
e € ) (Eq. 7E-5b)
— Co)

gas (Cm
Method 10: Carbon Monoxide, Follow Section 12.0 of Method 7E

Method 25A: Total Gaseous Organic Concentration (TGOC), this method does not mention correcting

for drift although there are established limits.

Horizon Engineering Drift Correction Eguations:

_ ~ C ,-C XT -T.
- :(Cia, zxe, -¢ ) : :( mf ~ Cmi T “’)+c
as — x — ni
g (5.-7.) T, -T,)
(C .—C YT _ -T ) 1
= of Toi’vx Tci Cc z;z(f,e—dg)_l_];:
P T -7 ) o 2
of ci
EPA Definition Horizon
Chras Effluent gas concentration, dry basis Cas
Cian Actual upscale calibration gas concentration Cra
Coa Actual zero/low calibration gas concentration Caa
Ch Average of initial and final system upscale calibration bias responses
Initial system upscale calibration bias response Cui
Final system upscale calibration bias response Chs
Co Average of initial and final system zero/low calibration bias responses
Initial system zero/low calibration bias response Cy
Final system zero/low calibration bias response Cor
C Average gas concentration indicated by gas analyzer, dry basis Cyg
Starting test time Te
Ending test time Ty
Initial system bias calibration response time T
Final system bias calibration response time Ter
Mid-point of test time or gas sampling interval to be analyzed Ty
Approximate upscale response at mid-point test time Ss
Approximate zero/low response at mid-point test time Zy
Carbon count of TGOC calibration gas. (CHy=1, C;Hg=3...) K
Carbon response factor basis on a state basis (example Propane carbon basis) R

Notes or exceptions:
TGOC is first recorded on a wet basis, then corrected to a dry basis

The TGOC instruments used by Horizon have some historic data on instrument response to different hydrocarbons.

06/02/10

Air Pollution Emission Testing

ED_000719_00031985-00023
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Sample Recovery F
Laboratory Results and COC .

| . Traverse Point Locations | -
Ted ar Bag Fleld Data (See Fumace 4 Fi eld Data Sheet) .
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EPA Method 29 Chrome Results - Total

Saint Gobain 8-Feb-11
Furnace #3 TOTAL PS
Exhaust 4212
Vm(std) dscf 67.64 65.96 67.22 66.94
dscm 1.915 1.868 1.904 1.90
Q(std) dsct/min 16,704 16,368 16,577 16,549
Time min 120 120 120
Oxygen % 20.00 19.90 19.80 19.80
{RESULTS Run 1 Run 2 Run 3 Average ]
Chromium ug 1,185 1,814 1,987 1,662
ICONCENTRATIONS Run 1 Run 2 Run 3 Average ]
Chromium ug/m3 619 971 1,044 878
[MASS EMISSIONS Run 1 Run 2 Run3  Average ]
Chromium Ibm/hr 0.0387 0.0595 0.0648 4.0544
Ibm/ton 0.00473 0.00728 0.00792 0.006645

Horizon Engineering

Saint Gobain Furnace #3 08-Feb-11

3/21/2011 12:22 PM

21
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EPA Method 29 Chrome Results - Front Half

Saint Gobain 8-Feb-11
Furnace #3 FRONT HALF PS
Exhaust 4212
Vm(std) dsef 67.64 65.96 67.22 66.94
dscm 1.915 1.868 1.904 1.50
Q(std) dscf/min 16,704 16,368 16,577 16,549
Time min 120 120 120
Oxygen % 20.00 19.90 19.80 19.90
IRESULTS Run 1 Run 2 Run 3 Average |
Chromium ug 1,110 1,810 1,980 1,633
|CONCENTRATIONS Run 1 Run 2 Run 3 ]
Chromium ug/m3 579.5 969.0 1,040.1 862.9 '
IMASS EMISSIONS Run 1 Run 2 Run 3 |
Chromium Ibm/hr 0.0363 0.05%4 0.0646 0.0534
Ibm/ton 0.00443 0.00726 0.00790 8.006531

Horizon Engineering
Saint Gobain Furnace #3 08-Feb-11

3/21/2011 12:22 PM
22
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EPA Method 29 Chrome Results - Back Half

Saint Gobain 8-Feb-11
Furnace #3 BACK HALF PS
Exhaust 4212
Vm(std) dscf 67.64 65.96 67.22 66.94
dscm 1.915 1.868 1.904 1.90
Q(std) dscf/min 16,704 16,368 16,577 16,549
Time min 120 120 120
Oxygen Y 20.00 19.90 19.80 19.90
{RESULTS Run 1 Run 2 Ran 3 Average |
Chromium  ug 75.400 3.900 6.700 28.667
ICONCENTRATIONS Run 1 Run 2 Run 3 ]
Chromivm  ug/m3 38,367 2,088 3.520 14.992
IMASS EMISSIONS Run ] Run 2 Run 3 |
Chromium  Jbm/hr 0.00246 0.00013 0.00022 0.00094
lbm/ton 0.00030  0.000016 0.000027 0.060011

Horizon Engineering
Saint Gobain Furnace #3 08-Feb-11

3/21/2011 12:21 PM
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Flow Rate and Moisture

Client Saint Gobain 2/8/11 Date
Source Fumace #3 PS Operator
Location Exhaust 4212

123429 mew Analysist/QA
Definitions Symbol Units Run 1 Run 2 Run 3 Average
Time, Starting 7:56 10:28 12:55
Time, Ending 9:56 12:28 14:55
Volume, Gas sample Vm def 64.405 63.739 64.528 64.36
Temperature, Dry gas meter Tm °F 57.60 65.19 65.02 62.60
Temperature, Stack gas Ts °F 389.25 377.2% 388.79 38511
Pressure differential across orifice dH in H20 1.090 1.026 1.092 1.07
Average square root velocity pressure dpa in H20M4 0.522 0.4594 0.518
Diameter, Nozzle Dn in 0.2933 0.2915 0.2933
Pitot tube coefficient Cp 0.8207 0.84 0.8207
Dry gas meler calibration factor Y 1.01230 1.01230 1.01230
Pressure, Barometric Phar in Hg 30.35 30.35 30.35
Pressure, Static Stack Pg in H2O -0.23 -0.23 -0.23
Time, Total sample %] min 120 120 120 120
Stack Area As in? 1,886 1,886 1,886
Nozzle Area . An in? 0.0676 0.0667 0.0676
Volume of condensed water Vic mi 103.4 92.4 102.4 99.38
Oxygen % 02 20.00 19.90 19.80 19.90
Carbon Dioxide % CO2 3.30 3.60 3.60 3.50
Molecular weight, Dry Stack Md lom / Ibmole 2945 29.45 2949 29.47
Pressure, Absolute Stack Ps in Hg 30.33 30.33 30.33 30.33
Pressure, avg arcoss orifice Po in Hg 30.43 30.43 30.43 3043
Volume, Dry standard gas sample Vmistd)  dscf 67.64 65.96 67.22 66.94
Volume, Water Vapor Vwistd)  scf 4.87 4.35 4.82 4.68
Moisture, % Stack (EPA 4) Bws(l) Y% 6.71 6.18 6.69 £.53
Moisture, % Stack (Psychrometry-Sat) Bws(2) % na na na
Moisture, % Stack  (Theoretical) Bws(3) % na na na
Moisture, % Stack  (Psychrometry) Bws(4) % na na na
Moisture, % Stack  (Predicted) Bws(5) % na na na
Mole Fraction dry Gas mfg 93.3% 93.8% 93.3% 93.5%
Molecular weight, Wet Stack Ms Ibm / [bmole 28.68 28.78 28.72 28.73
Velocity, Stack gas Vs fpm 2,170 2,084 2,152 2,135
Volumetric Flowrate, Actual Qa act/min 28,415 27,297 28,177 27,963
Volumetric Flowrate, Dry Standard Qsd dscf/min 16,704 16,368 16,577 16,549
Percent Isokinetic I % 94.2 94.9 94.3 94.5

24

Horizon Engineering
Saint Gobain Furnace #3 08-Feb-11 3/17/2011 10:57 AM

ED_000719_00031985-00028



ﬂ‘l\\l\\

4’1‘1\"\.

HORIZON

el g 1 8 e]| | 13585 NE Whitaker Way « Poriland, OR 97230
ue Phone (503) 255-5050 » Fax (503) 255-0505
www . horizonengineering.com

Example Calculations

Metals Emissions
Client: ;/\}‘ G‘Dbp/ Source }‘ufu’\aa& Ua. %

Date 7//9[%H Project# 1212 Run# 1-

Metals Emissions — Mass Rate
Metal C\" measured [81 g

Sample Volumeés-?é dscf Flow Ratef(é[%g dscf/min

Equation:
e C /by = measuredyg *mg /1000 e * FlowRate 60 min , b
T SampleVolume hr 453592 .37mg
Calculation:
l 9 4 Mg mg/IOOO,ug [6[9 Bdscf  60min OS? C
== ~ —=(.05751b- L ihr
65,96 dsef min hr 453592 37mg

Air Pollution Emission Testing 25
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Sample Calculations, Chromium Concentration

Client: ,Sﬁ:f/\’}' Gﬁé’ﬁi’/\ Source y[‘:ﬂfmcf M&. %

Date ?/‘/8‘}7/0\\ Project# 4217 Run# 72 Page Z

8'%) X J /5%7

CHROMIUM CONCENTRATION. mg/dscm — =5 6690 dleck JGGOM\S U @OOL}Z‘{%F

Measured Results, gr/dscf O ¢OOOH ZL{ ‘5 Q’S;Cﬁ

b o 453,592mg o 35.315cubicft
00gr b cubicMeter

Equation: CR,mg/dscm = Cr,gr/dscf x =

QLMZL{ Cr,gr/dscf X y 393,592mg  35.315cubicfi

alculation: b cubicMeter

-Oﬂ‘ Cr,mg/ dscm

O(S‘c N

T Horizon Engineering, Portland, Oregon, (503) 255-505(Q) ***#** 26
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Sample Calculations, Additional Concentrations & Rates

Client: S}I\/\{‘ Gvééu‘/\ Source Jy_:;f«wa& Na %

Date @/8/%%! Project# 4 2172 Run# Z.

Chromium Emissions Production Based: Ib/ton glass production:

Measured Cr Results, Ib/hr ﬁf 0 562 5

Glass Production (Pull Rate), tons/day {?é %
Equation: Ibcr 150"}{ day JX 24hr
tonGlass hr tonsGlass day

Jo 5‘?5}17(:;»}( day ]X( 241;;} Ot wer
hr (%, 5 tonsGlass ) \ day  tonGlass

Calculation: [

T Horizon Engineering, Portland, Oregon, (503) 255-505(Q ***#*** 27
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Sample Calculations — EPA Method 1-4 Flow Rate i

ctont._ Sont Coous e 1@ 20l

Source F‘ NECE Nﬁ % Project # EZZ/Z,- Run # Z_
Molecular Weights (Ib/ibmol):

| CO,=44.01 | 0,=31.999 | No+Ar=28.154 | H,0=18.015 atm=28.965 |
Constants:

| Pstd(1)=20.92129 in Hg | Tstd=527.67 °R__| Kp=5129.4 | C2=816.5455inHg In°/°R fC |

Pressure, Absolute Stack {Ps):

Ps, inHg = P +-Statc Fstatic = %0, 35 O,\ngmo =¢_)_ﬂf2/'2m1{g

Barometric 13.6 13

Volume, Dry Standard Gas Sample (Vm[std]): 7m = éﬁ ‘Lo F 44597 =§&“fz oR

Orifice Pr ess = Pb ?2{ ]_, :% 5 inHg +M = %d:é 3 inHg

13.6
Y X MeterVol x Tstd X Orifice Pr es(Po)

Pstd(1)xTmo R

Vin(std) fi° =

0/7%.43, 73%7 X527, 6’70R>< (Po 30 0Y% intiz) égyé dsef

Moisture, % Stack Gas (bws): V,,,, = 0.04707x Cond H20,ml = 0.04707x 42.4mil =435 scf

bws =100x Vs 1 35 sef 6‘. { Z %

szld +Vmstd M %g S(,’f+ és‘é}é dSCf

Mole Fraction Gas (infg): 1—% =] % @ ‘?68
100 IOO

Molecular Weight, Dry, Stack (Md}):

Md b (1-=% O Coz)xMoZWzNZAz —OLxMoinm -+ €O,
Ibmol 100 100 160 100

d

f

40(%09 5.6 %co2 i ?/309 b T
- s 2

x31 999
00 " Ibmol

[_Q__@ ocoz a4 Ib ]

Z éf lbmol

Tomat | *

lbmal

T Horizon Engineering, Portland, Oregon, (503) 255-5050 ****++* <3
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Sample Calculations — EPA Method 1-4 Flow Rate

Ciient: Sa !f/({‘ é:f?é“vf/\ Date 2 / g“( Zol(

b2

Molecular Weight, Wet, Stack (Ms):

ﬂﬁ(SZj:OZ (Md x mfg)+ (MolWiH, OX(*mfg):(Zq_&{?-gwx l%[}ﬂl&@lﬁx(l—a%)
. 28.78 b

{bmol

Stack gas (vs); 75 = ?21:[{20 F 44597 = @%3 oR

Jeet Tso R
=g =KpxCpxd, 1/mH O x
min pripxap 2 FPsx Ms

= 51204 1 /min..x 085 oua dp:JinH,0 x f B2 1R _Z 08(% fL
d ?0?3 anng»E) T‘lg bmol o

ﬁ
0Oa actualCubicFeet AreaSz‘ackxvs gﬁ %n XZ 096{ g B 2 ? ZL" [/ acfin

min 144

Fiow Rate, Actual (Qa):

Flow Rate, Dry Standard (Qsd): -~
Osd dryStdFt’  Qax Tstd X mfg X Ps __272[2«% | acfimx527.67 cRxO'%gi X 2/17?3 inHg
= min Pstd(1)xTso R 29.9213inHgx 9%+ oR

1,37 b

T Horizon Engineering, Portland, Oregon, (503) 255-5050 *****wx 239
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Field Data Sheet

13585 NE Whitaker Way p Client: 560 g 5hmm,

%F Portland, OR 97230 < "2'0( ?7{ Plant: SQL\"H”\;- Tj‘:’}‘& A
LTI Phone (503) 255-5050 Q225 Location: o rn ., 3

| Fax (503) 255-0505 O Sarmple Location: , ., } J7—
Date ) ~f— 2o\ Probes - ¢ (g/s) Cpt? G HeatSet 7 <> °F
Test Method 3¢ o r cim_)m( Post-Test Pitot Inspection As ¢ (NC=no change, D=dsmaged)
Concurrent Testing \Jo o 1~ bf Pitot Lk Rate Pre:Hi &7 @Y Post&d @ (|
Run# | ' Stack Diagram in H20@in H20 Lo @Y P ay
Operator M & (. Support [/ 5 ALT-011 Nozzle (7 58973 - Oven /5% Imp. Outlet T~
Temperature, Ambient (Ta) ’—/9 Std TC (ID/°F) Filter[ O, 57 A ) L Heat Set 2% 2/ °F
Moisture  J/ ¥/ Tdb Twb Stack TC AD/F) Meter Box /& dH@ /. 5// /- Y J0/2 R
Press., Static (Pstat) ‘€. 2.3 Press, Bar (Pb) 37 S¢  Continuity Check 1 or) Meter Pretest: 277 cfm /5 inHg
Cyclonie Flow Expected 2 /I yes, avg. nuli angle_____degrees Leak Check Post: (2L T cfm T inHg
bl I A e | | ] e

(dn o e B (aH) mwm) mb{m Am&(}'o} Amﬁ‘m> Am(zrm) AX(;@‘) @

o7z 2qq 95 1 y T =

, & 393 (i F |02 P9 |09 Bulen lew|i (oo ==
R L e |0 28|9/0, |) | |39%|Z5274¢| Y2 |94 |52 | 2
; [T BEo28 (O3] 1)0F |12 138505020 | YD |5 |se 7
oo St w78 was [1YY hys [Pplzsopes| i |5 FHso | 2
; 25" 09 gy O96 (1Y | 13 [0 H31Fe | YL |69 |5 (] 2.
. |=o 263 48y (9.6 |2.00 D oo |Fnlesi|2t97 (6| 52| 9
' > 366 GY/ |0 ] |55 1) st |93 s prs 98 |6/ 52 | Y
; Yo R oi 7521751 {118 | Lo PB3leri|zrs| veler s> 3
. v DTAIB w2 @ 24 e 79 39| zy|lzv| ¢80y | 2
0 %% 379 2¢9 |0 )97 C | o 67393 |xe | vp | @1 s Z__
D s 225 . Gegl|O )] |92 |pyva BB Aes e [6) [s9] 2
; o 377 90 |08 | &30 |23 |36/ Pt |25 4 |57 |95 2
5 &5 380 12 |08 |)op VVog 3galralssy] o7 [s2 9913
" s g2 goo |28 |2t |loL [2AP11Rr3|Yalsalse |
s 25~ 395 (35| 206/ /3 Barkrifz |4y 3¢ |e2] =
T % SPE 57l o s2|lzl )2 PI3|zvslzso| s salev] 3
0 |Z 390 93|76 |97 1) 7 |30329ea ] 4t [sBa TY
. |9V 2oy 730|057 (204 [ Do |3 P35 o 98159 47 [s—
s s 569 e 2p|utie |15/ |15 e Pl Y8 ke L |y
w /00 10l T2\ 2E ok | )os [zao|257pse| 95[<s7]e7 [ 3
L ier o9 28F o 22|pg3 | 0g3 |34 |eyafs =B |s8]|eD0] 2
2 |/ Yol ago|01Y |93 P2 |28 2205 |99 | 85169 | =
e YoF B0V |01V o398 |0 38 1389|2123 yq 52|62 |2
w |22 10956 1voq 3% [8-19 0378 e 28 |38 silosl 1 158 e/ | o
2 30

Notes:
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Field Data Sheet

r%j 13585 NE Whitsker Way D. 40 Citent: Sann ¢ o\onn
=2 ‘ Portland, OR 97230 O La) o Plant: $aatils, wob
1 M Phone (503) 255-5050 2o\ Location: Fo mpe e 3
| . S
Fax (503) 255-0505 Sample Location: (7 vt \a A

Date ;2/3 /}d"//
Test Method ol ,-(; = L por~x

Probe Pﬁ"‘{// @/s)Cp & B+

Heat Set 1) 27 °F

Post-Test Pitot Inispection /' &  (NC=no clange, D=damaged)

Concurrent Testing \Gz, k4 Pitot Lk Rate Pre:Hi & @ PostO @i
Run# *J Stack Diagram in H20@in H20 L @< < @t
Operator _j%/  Support {0 & ALT-011 Nozzle 0,4 | & m—mm-ﬁ/&{ Imp. Qutlet=L ~ |2 _
Temperature, Ambient (Ta) 475 Std TC (D/°F) Filter ¢ Mj.v] 713 Heat Set <4  °F
Moisture ) /9%, Tdb Twb Stack TC (ID/°F) Meter Box 16| dH@ ]»4@ LBIF Y )oj2 3
Press., Statie (Pstat) =13 Press, Bar (Pb) 3¢7. 36 Continuity Chieck 1 or | Meter Pretest: /.G02. cim 7§ inHg
Cyelonic Flow Expected ?_{/_If yes, avg. null angle____degrees Leak Check Post: ﬁ OC 3 ofm } §  imHg
A I B i “ R e I P 5;2 K N
1228 | Gon_ 44l S G
L |5 LT 320 0\ | €3|0 ¢ |2g8bsiova F53155 |L2] 2
| to 909 Seq w2l 1o g3 |83 Bazlps) 24| s)]sa |0 | 20
17 | 15 Yle G4 |02 [1o3 | o3 |3 depsylss [e7-]cT ] oo
A 2o Hla e84 |2 343y 1) 34 P9)ow|xBle) 168l
& |2g “22 b 34 1092 |5 [les Bowolasrgosd 5006 e 2| 9
« | 3o HAL 03B 78 1189 /9 |38%|29 2571 [Fo les |
b 2g G2a A )| ) 3y | L3 | 3PP s eslez] Y
KN EE Y32 77 ND2S (0955 (294 38 2cqbsC|5) |6e bz | 3
s Y% 9% Mvq ol I idlzees Batn hrile 2les |22 | <
0 ) |5 A5 59Y )y | 85510 55 |sssas by 54 [cB 3] o
w ] |55 Y439 58 1009 1035 10.2¢ 3505|2154 {08 [£5]
2\ | co MM | 0.94 | o35 |0 35 350 ]asoheg od Icp 1oa] 2
w11 | e< 4% 211 | 021 |p ax [0 a5 |zg|osvbsfsr |66 6] A
w | 7o W9l AR o |eaS | oo Roqocdbds 3 [eq le2 | 2
sy | 7¢ Mq 9B) jo.u Jo> | loSi3s|es) oxl 5o |70 [y | S
w9 | 2o 752 5T 10 34 139 [ 131387 b |25y se [ba [o7 ] Y
. 9| 8¢ B G |0 2|l 6y | )t 38827254 99 |2 20 | 5
o 4| 9o 979 stolose Laz 197 [R5k rvs (69 7] 2
e 963 42|07 |1.8v | [ 2 |37 be 2|53 Fo |69 | &
v S | oy Yi¢ 098 W28 |1l |70 BRIz 64 |63 <~
x Y |/rs 168 Ye1920 lo.934 o 74 [778| 29T 08163 | 3
=} | 1o 470 2o 02 log| st bedbaobsql ¢ ]eq b5 | =
s 17 926 ] 0 1g-35 |0 35 351 (2o [u |oF 63 ] 3
w | | 127 /g 775 935 [0.09 10.2¢ 0. %% [347 hss XS5 [T |2 B
25 31
Notes:
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Hreld L1ata Sheet

13585 NE Whitaker Way T 7 Client: 5;, A ‘;, )b,,,f\
Portland, OR 97230 Pinnt: < aort- }
Phone (503) 255-5050 Locstion: F- - mu }
Fax (503) 255-0505 Sample Loeation: g, +f } e _
/7 Probe 57 & @/v) O KD D ent St 00 o
Post-Test Pitot Inspection (NC=na change, D=drmaged)
Pitot Lk Rate Pre:Hi'O @ Post O @c,{
3 i Stack Diagram in H20@in H20 Lt @\ O @
kOpe.rator PAS 2 Bupport R ALT-011 Nozzle/7 14 F 3 Oven | B Lmp, Qutlet —f~ ~c3
 Temperafure, Ambient Tn) g5 > Std TC (ID/°F) Filter {O-MIo\. 22\ HeatSet -g&| °F
Moisture 5 <> Tdb Twb Stack TC (ID/°F) Meter Box |4 dH@ | 5/ V] Cl2z
Press Static (Pstat)~0' 2% Press., Bar (Ph) 570 3¢ Continuity Check 1 or | Meter Pretest: /07 cfm  [[7 inHg
W"Cyclonjc How Expected 2.8 Ifyes avg. null angle degrees Leak Check Post: ¢7. 07 CfE.. /3/ inHg
T S hreal Rl Bl i Bl IR B Wl i B
24 hr) caft {dPs) DESTRED ACTUAL ‘F °F “F F 'F 'F nHg
(\"12‘7 - ] , {dH) Amb!:'f‘s) mgb) Am;’}‘o) Amn;{‘l‘i} Am{::u«in) Azbmu o851
Wi CERIN s L , |
Y7t F070 2% Lo ou  1BBS lawasal ol ( |sal |
RINEE U39 w3p e o ot e ast | oso ys |63 Ter T
s oA do| [ 3] Ly |12 |38 | 295hup|Y3 [grle 2] |
. 9 120 Yss Hatr 103k |1t |14 Raslarl)oo |44 [4B1e e |
 Glov | [E8 Ak [gu0 )5 19 [381bag ose] 4a] 2062 | o
. F|20 199 P-1ps2 Qo 2.0 pEsSPEsrase |49 e [0 =
e s L3010 151 )5 |84 essbsHs O [ea | e3] 2
. 5w W95 33100 [Lodl [\ O |24\ oy syl so [6a T2 | = |
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A

13585 NE Whitaker Way « Portland, OR 87230

g | Phona (503) 255-5050 » Fax (503) 255-0505
- www horlzongnginearinp.com

Sample Recovery Worksheet — EPA Method 29 Multi-Vietals

Client: Sa.nt ‘o~

Source: [ermnace #ES

Test Date; 20/ p2 O %

_Run No.: /

grams
Container No. Tare Imp. Cont.  #1 Rinse #2 Rinse Start End
#1 Filter (0-gTra -¥€
#2 Imp. Acetone
#3 Probe Rinse, HNO, 28 [ 4
#4 HNO3 or HNO4/H,0, 75 377 Y0
#5A, 0.1 N HNO4
# 5B KMNO4/H,S04/H-0
#5C 8N HCI/ H,0
#6 Silica Gel 22D 33
Run No.: 2 TestDate: 2o/ 02 P&
grams
Container No. Tare Imp. Cont.  #1 Rinse #2 Rinse Start End
#1 Filter
#2 Imp. Acetone
#3 Probe Rinse, HNO4 Dig [ R
#4 HNO; or HNOz/H0, Wis 3l Y63
#5A, 0.1 N HNO;
# 5B KMNO4/H2804/H,0
#5C 8N HCI / H,0
#6 Silica Gel e L3/
=z
Run No.: ) TestDate:  Dos/ wloy
grams
Container No, : Tare Imp. Cont.  #1 Rinse #2 Rinse Start End
#1 Filter
#2 Imp. Acetone :
#3 Probe Rinse, HNO; 2§ /23
#4 HNO3 or HNO#/H,0, 26 3779 4793

#5A, 0.1 N HNO,

# 5B KMNO4/H,30,4/H,0
#5C 8N HCI/ H,0

#6 Silica Gel

20 731

Alir Pollution Emission Testing « Infrared Inspections « Mechanical Engineering

34
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E AE‘%&EY?‘%Q&%F 5@%“\3{&{2@.&” P31 5 b g, Vedas 21 Gl .S b, gm0 G www.easiab.com
March 7, 2011 Analytical Report for Service Request No: K1101149
Margery Heffernan

Horizon Engineering, LLC
13585 NE Whitaker Way
Portland, OR 97230

RE: Saint Gobain/4212

Dear Margery:

Enclosed are the results of the samples submitted to our laboratory on February 10, 2011, For your
reference, these analyses have been assigned our service request number K1101149.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.
The test results meet requirements of the current NELAP standards, where applicable, and except as -
noted in the laboratory case narrative provided. For a specific list of NEL AP-accredited analytes, refer
to the certifications section at www.caslab.com. All results are intended to be considered in their
entirety, and Columbia Analytical Services, Inc. (CAS) 1s not responsible for use of less than the
complete report. Results apply only to the items submitted to the laboratory for analysis and individual

items (samples) analyzed, as listed in the report.

Please call if you have any questions. My extension is 3291. You may also contact me via Email at
EWallace@caslab.com.

Respectfully submitted,

Columbia Analytical Services, Inc.

& ‘
Ed Wallace Fee
Project Chemist

EW/dIm Page I of /%
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ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LUFT
M
MCL

MDL
MPN
MRL
NA
NC
NCAS}

NIOSH
PQL
RCRA
SIM
TPH

Acronyms

American Society for Testing and Materials

American Association for Laboratory Accreditation

California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation

Department of Envifonmental Quality

Department of Health Services ‘

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected lon Monitoring

Total Petroleum Hydrocarbons

Trace leve] is the concentration of an analyte that is less than the PQL but greater
than or equal to the MDL,

36
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Inorganic Data Qualifiers
The result is an outlier. See case narmative,

The contro} Hmit eriteria is not applicable. See cose narrative,

The analyte wes found in the associnted method blank at o level that is significant relative o the sample result as defined by
the DOD or NELAC standards.

The result is an estimate 2mount because the value exceeded the instrument calibration range.

The result is an estimated value that was detected sutside the quantitation range.

The analyie was analyzed for, but was not detected ("Non-detect”) at o7 above the MRL/MIDIL.

DOD-QSM 4.1 definition : Analyte was not detecled And is reported a8 tess than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOGQ/LOD is elevated due to a matrix interference.

See case narrative.

See case naative. One or more quality control criteria was ouside the limits.

In accordance with the 2007 EPA Methods Updale Rule published in the Federal Register, the holding time {for this test is
immediately following sample collection. The samples were snalyzed as soon as possible after receipt by the laboratory.

Metals Data Qualifiers
The control limit criteria is not applicable. See case narrative,

The result is an estimated value that was detected outside the quantitation range.

The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

The duplicate injection precision was not met.
The Matrix Spike sample recovery is not within confrol imits. See case narrative.

The reported value was determined by the Method of Standard Additions (MSA).

The analyte was analyzed for, but was not detected ("Non-detect”} a1 or above the MRL/MDL,
DOD-(571 4. 1 deftnition : Analyic was not detected and is reporied 89 Jess than the LOD or as defined by the project. The

detection Himi is adjusted for difution.
The posi-digestion spike Tor fusnace AA analysis is out of control limits, while somple absorbance is less than 50% of spike

absarbance.

The MRL/MDL or LOQ/ALOD is elevated due to o matrix interference.
See case narrative,

The correlation coefficieat for the MSA is Jess than 0.995.

See case narrative. Ome or more quality control criteria was outside the lmits.
Organic Pata Qualifiers

The result is o vutlier. Sec case parrative.

The coutrol limit eriteria is vod applicable. Sec case narrative,

A tentatively identified compound, a suspecied aldoi-condensation product,

The analyte was found in the associzted method blank 2t o Jeve) that is significant relative to the sample resull as defined by
the DOD or NELAC stondards.

The analyte wos qualitatively confirmed using GC/MS techniques, paftern recognition, or by comparing to historical data.
The reporied result is from a diletion.

The result is an estimate amoant because the value exceeded the instrument calibration range.

The result is an estimated value that was detected outside the quentimtion range.

The result is presumptive. The anslyle was tentatively identified, byl a confirmation analysis was not perfurmed.

The GC oy HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% berween the two
agalytical results.

The analyle was analyzed for, but was wol detected ("Non-deteet™ at or above the MRL/MDL.

DOD-Q58 4.1 definition : Analywe was not deteeted and 15 veported a5 less than the LOD or gs defined by the project. The
detection limit is adjuated for dilution,

The MRL/MDL or LOQ/LOD is elevated due 10 a chromatographic interference.

Sec case narrative.
Sec case narrative. One or more quality control criterda was outside the limits,

Additional Petroleurs Hydrocarbon Specific Qualifiers
The chiromatographic fingerpriot of the sample maiches the elution pattern of the calibration stapdard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution petiern indicates the presence of
a preater emount of Hghter molecular weight constituents than the calibration standard.

The chromatographic fingerprint of the sample resembles a peroleum product, but the elution patiern indicates the presence of
a greater amount of heavier molecylar weight constituents than the calibration stenderd.
The chromatographic fingerprint of the sample resembles an ofl, but does not msteh the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product eluling in approximately the correet carbon
range, but the elution petiern does not match the calibration standard.

The chromatographic fingerprint does not resemble a petroleum product.

37
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Columbia Analytical Services, Inc.

Kelso, WA

State Certifications, Accreditations, and Licenses

Program Number
- Alaska DEC UST UST-040
\ Arizona DHS AZ0339
 Arkansas - DEQ 88-0637
California DHS 2286
Florida DOH E87412
Hawaii DOH - 1
Idaho DHW - J
Indiana DOH C-WA-01
Louisiana DEQ 3016 |
Louisiana DHH LAO50010 |
' Maine DHS WA0035
\ Michigan DEQ 9949
. Minnesota DOM 053-999.368
Montana DPHHS CERT0047
Nevada DEP WA3S
' New Jersey DEP WAQ005
| New Mexico ED -
' North Carolina DWQ 605
| Oklahoma DEQ 9801
Oregon - DHS WA200001
South Carolina DHEC 61002
| Washington DOE C1203
Wisconsin DNR | 998386840 |
Wyoming (EPA Region 8) | -

4 ENBER

%
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COLUMBIA ANALYTICAL SERVICES, INC.

Client: Horizon Engineering, LLC v Service Request No.: K1101149
Project: Saint Gobain ' Date Received: 2/10/11
Sample Matrix:  Water and Filter

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytcal Services, Inc.
(CAS). This report contains analytical results for samples designated for Tier I data deliverables. When appropriaie (o
the method, method blank results have been reporied with each analytical test. Additional quality control anaiyses
reported herein include: Laboratory Duplicate (DUP), Matrix Spike (MS), and Labaratory Control Sample (LCS).

Sample Receipt

Eight water and four filier samples were received for analysis at Columbia Analytical Services on 2/10/11. The
samples were received in good condition and consistent with the accompanying chain of custody forni. The samples
were stored af room temperature upon receipt at the laboratary.

Toial Metals

Matrix Spike Recovery Exceptions:
The control criteria for matrix spike recovery of Chromium for sample Cont. 4 were not applicable. The analyte
concentration in the sample was significantly higher than the added spike concentration, preventing accurate evaluation

of the spike recavery.

Laboratory Control Sample Exceptions:
The upper confrol criterion was exceeded for Chromium in the “Front Half” Laboratory Control Sample (LCS)

(119% recovery versus #n upper control limit of 115%). Since the entire Front Half sample is consumed in the
initial digestion reanalysis was not possible. No further corrective action was appropriate.

Approved by ﬁ%w Date E/ 5’// / 39
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1317 South 131h Ave. + Relso, WA 98BG2E -~ {360} 577-7222 + (800} 635-7222%07 - FAX {360) 638-1068 - R m
PACIECT zim. M.nm .,.).\x\ \iu\\m\u«ww\?/\z .
PROJELT NUMBER .F\OV_\ N\
PROGECT MANAGLA v.\u‘!«.w < *Q\f .M\Aux. a6 S
G L —— YN/ ;
TS SS NE il Eﬂm
i
CRYSIATE .
T Doctbend , 07~ 57130
EMAL ADDRESE /
eps 254 - Spew [T 3-25 g3 s/
SAPLERS ORI RE %\\\ .
N i i
7 SAMPLE 1D, " 7 DATE TIME LAB .D. | MATRIX TR
LAFES T £)| 3 7
7r

23

D g

2

123

7 N %Lcm Bhiat

N ANG R

R PSR TR AP

INVOICE INFORMATION
po.x Y]

Bill To: Fopie, ty mh%\&\

AEPORT REQUIREMENTS

I. Routine Report: Method
Blank, Surrogate, as
required

- Report Dup., M3, MSD as

Tow Metas Al As Sb Ba Be B Ca Cd Oo@ Cu Fa Pb Mg Mn Mo Ni K Ag Na Se S TI Sn V Zn Hg

Dissolved Metais: Al As 8b Ba Be B Ca Cd Co Cr Gu Fe Pb Mg Mn Mo i

K Ag Ma Se Sr Tl Sn Vv Zn Hg

INDICATE STATE HYDROCARBON PRCCEDURE: AK  CA Wi NORTHWEST OTHER: (CIHCLE ONE)

TURNAROUND REQUIREMENTS
. 24hr 4B hr

5 Day
JNH Standard {10-15 working days)
__ Provide FAX Results

raquired

il Data Validation Report
{includas all raw data)

. V. CLP Deliverable Report
V. EDD

Requested Report Date

SPECIAL INSTRUCTIONS/COMMENTS:

., REKINQUISHED BY: el
,\ &\M W%%\: 1258 @:\g\%

RECEIVED BY;

b

RECEIVED BY: | R B RELINQUISHED BY:
- E ~ i | i ,~ F . n% \
o ﬁﬁ ,l e QS et A0

ﬂ.\u
‘ @w\g 2/ :u,\ 11245

‘ P
g7 Time Sifffakde Dat & Slgflattig | ¥ | Bate/Time Sighature - DatgTime ©
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Printed Name Firm & T PrisidWane Fim ~“Prinied Narme Firm
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Blank, Surrogate, as
required
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Analytical Services 2 2
1317 South 13ih Ave. - Kelso, WA 98626 - (350) 5777222 - (300} 6057222507 - FAX (360) 636-1068 PAGE OF COC # -
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CRFANY ADDRES N TR ;
TS 1 2eme o N LMY, e fe A
A (‘
COVSTATE ZIP 5
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Cu Fe Pb Mg #Mn Mo Nl K Ag Na Se Sr TI Sn V Zn Hg

INDICATE STATE HYDPROCARBON PROCEDURE. AK  CA Wi NORTHWEST OTHER:

{CIRCLE ONE)

required
. Data Validation Report
{includes ali raw data)
_ V. CLP Deliverable Report
V. EDD

TUANAROUND REQUIREMENTS

24 hr.

5 Day

_X__Standard (10-15 working days
Provide FAX Results

48 hr,

)

Requested Report Date

SPECIAL INSTRUCTIONS/COMMENTS:

]
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Sl

RECEIVED ,ﬂ,ﬁ

H
L1 Ezocwm&mm\mf
Dl 7"

; f , /RECEWEDBY:
. ¥ ) . y " - 77 "/ F4 -
Yol SIRIENIING w e Y WY
dw_ /Time o,@w&&# Al wﬂﬁ B} wﬁ; /9 m@ﬁ%am V%E& e DaterTine
£ \ @ . Loy i ) S A AN (oA
Firm Prirded Nan Firm “Rrmilad Name Firm “rmied Rame Firm ™ =
K] H

ED_000719_00031985-00045



Columbia Analytical Services, Inc.

pc_ L

By: C’S“\ &(

NA

‘ Cooler Receipt and Preservation Form

Client / Project: o) 2l Service Request K11 O |{ { 5/ C/(

i 5 ] ] T / ;f s B :
Received: 3‘21’0 RH Opened:;’),!{/} ’/f{ By: )7[}?/\! Unloaded: 7 (m //,

i v B ~ bN i '
1. Samples were received via? - Mail Fed Ex UpPs DHL  PDX{ Courier—) Hand Delivered
. -

2. Samples were received in: (circle) Coaler Box Envelope Other
3. /) Y N If ves, how many and where?

Y N If present, were they signed and dated?

15, Was C12/Res negative?

7. Packing material used.  Inserts Baggies Bubble Wrap Gel Packs Wet Ice Sleeves Other ﬁ‘#{,{“y /‘&/ﬁ’é}f}'z,/fbﬂ-/'
SR A ’

i

8. Were custody papers properly filled out (ink, signed, etc.)?

9. Did all bottles arrive in good condition (unbroken)? Indicate in the table below.

10. Were all sample labels complete (i.e analysis, preservation, etc.)?

11, Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2.
Were appropriate bottles/containers and volumes received for the tests indicated?

13. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below
14. Were VOA vials received without headspace? Indicate in the 1able below.

(Na

NA
NA

o e e aentitietibyy
i

Notes, Discrepancies, & Resolutions:

42
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Horizon Engineering, LLC
Project: Saint Gobain/4212

Sample Matrix: Misc.

Sample Name:

Lab Code:
Date Analyzed:
EPA
Analyte Method
Chromium 29/200.8

110114910 s0) » Run | 030911

Front

Half

MRI.
1.0

Total Metals
Units: Micrograms (pg)
(Field Blank Corrected)

Front Half Ran - 1
{Analyticn) Fraction 1A}

Cont. 1 & 3
K1101149-001,-002
02/28/11

1110

Back
Half
MRL

0.1

Service Request: K1101149
Date Collected: 02/08/11
Date Received: 02/10/11
Date Extracted: 02/24-26/11

Back Half Run - 1 Total Front Half +
{Analytica! Fraction ZA) Back Half
Cont. 4
K1101149-003
02/28/11
Total
MRI.,
75.4 1.1 1196
43
Page Wo.:
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Clicnt;
Project:
Sample Matrix: Misc.

Sample Name;

Lab Code:
Date Analyzed:
EPA
Analyte Method
Chromium 29/200.8

KDV HQICP spl - Run 2 §3/05/1)

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Reporl

Horizon Engineering, LLC
Saint Gobain/4212

Service Request:
Date Coliected:
Date Received:
Date Extracied:

Total Metals
Units: Micrograms (ug)
{(Field Blank Corrected)

Front Half Run - 2
{Analytical Fraction 14)

Cont. 14& 3
K1101149-004,~005
02/28/11
Front
Half
MRL
1.0 1810

10

Back Half Run - 2

{Analytical Fraction 24)
Cont. 4
K1101149-006
02/28/11
Back
Half Total
MRIL MRL
0.1 3.9 1.1

ED_000719_00031985-00048

K1101149
02/08/11
02/10/11
02/24-26/11

Total Front Half +
Bacl Half

1810

Page Mo.r

44



COLUMBIA ANALYTICAL SERVICES, INC.

Clicnt: Horizon Engineering, LLC

Project: Saint Gobain/4212
Sample Matrix: Misc.

Sample Name:
Lab Code:
Date Analyzed:
Front
EPA Half
Analyie Method MR
Chromium 29/200.8 1.0

K11011491CPspl - Run 3 030/11

Cont. 1& 3
K1101145-007,-008

Front Half Run - 3
{Analytical Fraction 14)

11

Analyiical Report

Service Request:
Date Collected:
Date Received:

Date Extracted:

Total Metals
Units: Micrograms (pg)
(Field Blank Corrected)

Back Half Run - 3

{Analytical Fraction 2A)
Cont. 4
K11011459-009
02/28/11
Back
Half Total
MRL MRI.
0.1 6.7 1.1

ED_000719_00031985-00049

K1101149
02/08/11
02/10/11
02/24-26/11

Total Front Half -+
Back Half

1950

45
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Client: Horizon Engineering, LLC

COLUMBIA ANALYTICAL SERVICES, INC.

Project: Saint Gobain/4212

Sample Matrix: Misc.

Sarnple Name;

Lab Code:
Date Analyzed:
- EPA
Aunalyte Method
Chromium 29/200.8

KHHOUA9CY spl - Tield Blanks 030211

Front #
Half
MRL

1.0

Analytical Report

Total Metals

Service Request: K1101149
Date Collected: 02/08/11
Date Received: 02/10/11

Date Extracted: 02/24-26/11

Units: Micrograms (ug)

Front Half Blank
(Analytical Fraction 1A)

K1101149-010,-01]

02/28/11

1.2

12

Back Half Blank
(Annlyfical Fraction 2A)

K1101149-011,-012
02/28/11

Back
Half

0.1 0.3

46

Fage No.
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Horizon Engineering, LLC Service Request: K1101149
Project: Saint Gobain/4212 Date Collected: NA
Sample Matrix: Misc. Date Received: NA

Date Extracted: 02/24-26/11

Tolal Metals
Units: Micrograms (ug)

Method Blank - Method Blank -
Sample Name: Front Half Back Half
Lab Code: K1101149-MBF K1101145-MBR
Date Analyzed: 02/28/11 02/28/11

Front Back
, EPA Half Half
Analyte Method MRI, MRI,

Chrominm 29/200.8 1.0 ND 0.1 ND

47
K011491CP.ap] - Method Rlanks 0302711 Poge No.:
13
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COLUMBIA ANALYTICAL SERVICES, INC.

Client: Horizon Engineering, LLC
Praoject: Saint Gobain/4212
Sample Matrix: Misc,

Sample Name:  Cont. 4

Lab Code: K1101149-003D

EPA
Analyte Method
Chromium 29/200.8

KI101149ICPapt - DUP 030U

QA/QC Report

Duplicate Summary
Total Metals
Units; Micrograms (ug)
(Field Blank Corrected)

Sample
MRL Result
0.1 75.4
14

Service Request: K1101149
Date Collected: 02/08/11
Date Received: 02/10/11

Date Extracted: 02/26/11
Date Analyzed: 02/28/11

Duplicate Relative
Sample Percent
Result Average Ditference
753 75.5 <]
48
Pape Ho.:
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/C Report

Service Request: K1101149
Date Collected: 02/08/11
Date Received: 02/10/1]
Date Extracted: 02/26/11
Date Analyzed: 02/28/11

Client: Horizon Bngineering, LLC
Project: Saint Gobain/d2 {2
Sample Matrix: Misc,

Matrix Spike Sumimary
Total Metals
Unifs: Micrograms (ug)
(Field Blank Corrected)

Sample Name:  Cont. 4 CAS
Lab Code: K1101149-0038 Percent
Spiked Recovery
Spike Sample Sample Percent Acceptance
‘Analyte MRL Level Result Result Reeavery Limits
Clromium 0.1 7.7 75.4 83.7 NA 70-130
PngeMﬁs

K1Y HAOICP - Spike D1402/1)

15
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Horizon Engineering, LLC Service Request: K1101149
Praoject: Saint Gobain/4212 Diate Collected: NA
LCS Mairix: Water Date Received: NA

Date Analyzed: 02/28/11

Laboratory Control Sample Summary (Front Half)
Total Metals
Units: pg/L (pph)

Source: CAS Spike Solution CAS
Percent
Recovery
EPA True Percent Acceptance
Analyte Method Value Result Recovery Limits
Chromium 29/200.8 100 1D 119 85-115
50
KD I48ICP.sp! - LCSW-Front 01D2/11 Page No.:
16
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Horizon Engineering, LLC Service Request: K1101149
Project: Saint Gobain/4212 Date Collected: NA
LCS Matrix: Water Date Received: NA

Date Analyzed: 02/28/11

Laboratory Control Sample Summary (Back Half)
' Total Metalsg

' ' Units: pg/L (ppb)

Source: CAS Spike Solution CAS
Percent
. Recovery
EPA True Perceat © Acceptance
Analyte Method Value Result Recovery Limits
Chromium 29/200.8 20 20.7 104 85-115
51
KNOLABICP spd - LCSW-Back D302/11 Pape No.:
17
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Traverse Point Locations

Saint Gobain 8-Feb-11
Furnace #3 PS
Exhaust 4212
EPA 1 mew
Cuter Circumference Co m
Wall thickness t in
e Down Stream
INSIDE of FAR WALL ~ F in 52.00 RN #/¢ ~Disturbance
to OUTSIDE of Nipple A f
INSIDE of NEAR WALL N in 3 % ‘ y Pod
to OUTSIDE of Nipple N . Ds
STACK WALL to N-t in s F
to OUTSIDE of Nipple
DOWNstream Disturb A in 120.0
UPstream Disturb B in 240.0 E
Inner Diameter Ds in 49 ’
Area As sgin 1885.7
DOWNstream Ratio AlDs 2.45
UPstream Ratio B/Ds 4.90
Minimum #Pts (Particulate ) 24
Minimum #Pts/Diameter 12
Minimum #Pts (NON-Particulate) 16
Minimum #Pts/Diameter 8
Actual Points per Diameter 12
Actual Points Used 24
Trav Fract Stack  Actual Nearest Adjusted Traverse Traverse
Pt Stk ID D Points 8ths Points Points Points
#No 169) Ds)  Dsxf) (TP) (1P) (IP+1N) (TP +N)
1 2.13% 490 1.0 1 1 4 4
2 6.70%  49.0 3.3 3.25 3.25 6.25 61/ 4
3 11.81%  49.0 5.8 5.75 575 875 8 3/ 4
4 17.73% 490 8.7 8.625 §.625 11.625 11 5/ 8
5 25.00% 490 123 12.25 12.25 15.25 151/ 4
6 35.57% 490 17.4 17.375 17.375 20.375 20 3/ 8
7 64.43% 490 316 31.625 31.625 34.625 34 5/ 8
8 75.00% 490 36.8 36,75 36.75 39,75 39 3/ 4
9 82.27% 490 40.3 40.375 40.375 43.375 43 3/ 8
10 §8.19% 490 432 43.25 43,25 46.25 46 1/ 4
11 93.30% 490 457 45.75 4575 48.75 48 3/ 4
12 97.87%  49.0 43.0 48 48 51 51
52

Horizon Engineering
Saint Gobain Furnace #3 08-Feb-11

3/21/201112:23 PM
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Gaseous Emissions

Saint Gobain Feb. 08 2011
Furnace #4 PS
Exhaust 4212
Nitrogen Oxides (NOx) Sulfur Dioxide (SO2) Emissions

Number of Completed Runs Run 2 Run 3 Run4  Average
System Calibration Time - Initial Tei 10:12 11:57 13:43

Test Time-Starting Tis 10:19 12:17 13:47

Test Time-Ending Tte 11:20 13:19 14:48

System Calibration Time - Final Tef 11:57 13:.43 15:05

Test Mid-point Time Tx 10:50 12:48 14:17

Volumetric Flowrate, Dry Standard dscf/min Qsd 17,057 15,417 15,805

Oxygen Yo 02 16.60 16.56 16.74

Carbon Dioxide % CO2 3.75 3.71 3.57

Nitrogen Oxides NOx Range 1000 1000 1000

Indicated average-Dry ppmv Cid 360.37 358.85 337.79 352.33
Cylinder Value - High Range calibration gas ppmv Cma 527.40 527.40 52740

Cylinder Value - Low Range (Zero} calibration gas ppmy Coa 0.60 0.00 0.00

System Calibration Response - High Range pas - Initial ppmv Cmi 500.67 493.64 490.95

System Calibration Response - Low Range gas - Initial ppmv Coi 0.09 0.41 0.99

System Calibration Response - Low Range gas - Final ppmv Cof 0.41 0.99 0.65

System Calibration Response - High Range gas - Final ppmv Cmf 493,64 490.95 489.00

Actual average - Dry (Corrected for Drift) ppmv-NQO2 Cgas 381.48 384.20 361.60 375.76
Mass Emissions Ibm-NO2 /hr  Mgas 46.61 42,43 40.94 43.33
Production Based Rate ibm-NO2 / ton 8.86 8.07 7.7 8.24
Glass Production ton-glass / hr 5.26 5.26 526 5.26
Sulfur Dioxide 502 Range 50 50 50

Indicated average-Dry ppmv Cid 32.24 29.50 30.71 30.82
Cylinder Value - High Range calibration gas ppmv Cma 25.70 25.70 25.70

Cylinder Value - Low Range (Zero) calibration gas ppmy Coa 0.00 0.00 0.00

System Calibration Response - High Range gas - Initial ppmv Cmi 25.75 26.02 25.62

System Calibration Response - Low Range gas - Initial ppimv Coi 1.49 L1 0.94

System Calibration Response - Low Range gas - Final ppmv Cof 1.76 0.94 1.35

System Calibration Response - High Range gas - Final ppmyv Cmf 27.14 25.62 26.28

Actual average - Dry {Corrected for Drift) ppmv-S502 Cgas 31.94 29.51 30.12 30.52
Mass Emissions 1bm-80C2/hr  Mpas 5.4351 4.5383 4.7491 4.91
Production Based Rate 1bm-S02 / ton 1.03 0.86 0.90 0.93
Glass Production ton-glass/ hr 5.26 5.26 526 5.26

53

Horizon Engineering
Saint Gobain Furnace #4 08-Feb-11 2/9/2011 6:54 PM
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Sample Calculations, Additional Concentrations and Rates - Gases

Client: S\DO(/A% @ém"ﬂ Source :EL{W{.C{’ /\){3, L/

Date 2*_/9/7/(7{( Project# Y2/2- Run# 2~ Page |

GASEOUS EMISSION RATE, LB/HR

Equation:

602 GasMeasured( ppmvyx GasMol Wt b x2116.22 o X Flow dSCf
5 ﬁ)_ hr lbmol S min

hr 10° x1545,33»»»»-ﬂbf x527.7 0 Rstd

bmol o

where Molecular Weights (Ib/lbmoi):
CO=28 S0,=64

NO,=46 D | TGOC as G=12

Calculation:

FlowRate = lﬁgq{% ééj—

min
GasName [\] O}( MeasuredConcentration = 6) QC{ ppmy

b 60—Xﬂppnwx [’(é

E——: H ?720
hr 10 ><154533 S 59770 Retd

124 4. WX

Ibf (17 dscf
x2116.22?x 41754

min

, B4
mrtHorizon Engineering, Portland, Oregon, (503) 255-5050 **##++x
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Sample Calculations, Additional Concentrations and Rates - Gases

Client: gaa\’/\% (‘m{ﬂa e Source Ev"ﬂﬁrc«é /(/a?. (’/

Date '17/3/’?/9?1 Project# 42{2Z Run# 7- Page Z.

Gaseous Emissions Production Based: Ib/ton-glass

Gas Name: M 05 Measured Results, Ib/hr L/Z L/

Production Rate, ton-glass/hr j Z 6

Equation: Iblton =1b/ hr+ton!hr

Calculation: HZ (J( Ib/ hr =+ 5 Z/é ton/hr = 8506 Ib/ton

55
e Horizon Engineering, Portland, Oregon, (503) 255-5050 *+x#xxs
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Molecular Weight

Saint Gobain Feb. 08 2011
Furmnace #4 PS
Exhaust 4212
02 & CO2-EPA 3A mew
Number of Completed Runs Run 2 Run 3 Run4 Average
System Calibration Time - Initial Tei 10:12:28  11:57:07  13:43:47

Test Time-Starting Tis 10:19:41  12:17:07  13:47:00

Test Time-Ending Tte 11:20:48  13:19:44  14:48:00

System Calibration Time - Final Tcf 11:57:07  13:43:47  15:05:00

Test Mid-point Time Tx 10:50 12:48 [4:17

Molecular weight, Dry Stack Ibnv/lb-mole Md 29.39 29.38 29.36

Oxygen oy Range

Indicated average - Dry Y Cid 16.40 16.36 16.54 1643
Cylinder Value - High Range calibration gas Y% Cma 12.02 i2.02 12.02

Cylinder Value - Low Range {Zero) calibration gas % Coa 0.00 0.00 0.00

System Calibration Response - High Range gas - Initial Ya Cmi 11.85 11.92 11.81

System Calibration Response - Low Range gas - Initial % Coi -0.02 0.01 -0.06

System Calibration Response - Low Range gas - Final % Cof 0.01 -0.06 -0.07

System Calibration Response - High Range gas - Final % Cmf 11.92 11.81 11.80

Actual average - Dry (Corrected for Drift) % Cgas 16.60 16.56 16.74 16.63
Carbon Dioxide CO2 Range

Indicated average - Dry % Cid 375 3.72 3.58 3.68
Cylinder Value - High Range calibration gas % Cma 12.05 12.05 12.05

Cylinder Value - Low Range (Zero) calibration gas % Coa .00 0.00 0.00

System Calibration Response - High Range gas - Initial % Crmi 11.97 11.98 12.00

System Calibration Response - Low Range gas - Initial % Cot 0.00 0.10 -0.03

System Calibration Response - Low Range gas - Final % Cof 0.10 -3.03 -0.07

System Calibration Response - High Range gas - Final % Cmf 11.98 12.00 12.00

Actual average - Dry (Corrected for Drift) % Cgas 3.75 3.7 3.57 3.67

56

Horizon Engineering
Saint Gobain Furnace #4 08-Feb-11 3/21/2611 12:51 PM
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HORIZON
msmamm

13585 NE Whitoker Way » Portiand, OR 97230
Phono {503) 255-5050 « Fax {B03) 2550505

s
wwchozonsnginesnng.com

Cliont St Erpfz
Test Date: i 22 0§
Source: ZE Y e rmace

Calibration Field Record

Tester(S)_KS KIQ( }/’?dj,—

Observer:

Datalogoer:_ Tex K /b jnd-
Condltioner:

;S:E?ifﬁ&// Stand Run | SE;?'I??T;JQ* SEQ?‘{!;[:;_% End Runi

e R S il T I e A Pl
N : Response Tlma‘ Responze J Response Response Response

Cv {Cdir) 3608} [Cs} (Cs} {Cs) {Cs)
[ Times | » e | Fis (o0 Y] 135 (S0

02% af 7ol o2 | 2222 2L |30

pomes 02251 Womie o | 12002 | I1 0] [ 1/0€0 Hgs | 752 | JLEl (1750
eaecsiorn S0 MO0 Ry w | 0.0 | V02 & To o I-p.oz DO0f | ~0.0p |-0.07
anazer s [E- 012

Co2 % ch_z; " ffy' ooz -1/»' 23 21 2‘/ 30 ‘ | '

ragwos =38 Pripgl cop | /205 | (1199 (771177  1[9F ] xeo | 1200
snarerwosel 0o \UHO |Runfes w | DD | 9,03 I\l/ ~8:03 0.0 | 0/0 | 0.Q3 | ~0,0)
Analyzer SN; - |

CO ppm ch__ Co - } o

Renge/cs : co T ( [

Anoizor Mods | N2 { 0 | |

Analyzer GN: V

NOx ppm ch ~/Mf'% NO C}é g’ §é7 g“ 4/5—

mwecs Do/p0  Rwitso] w (527 | 52/ | | 570 | 30/ G | Hal | ES
5nm,zaerﬁ7£ 72¢ (‘g‘m:ﬁb k 27} Dr O & 4/5-— \P * 9{/5“ &-o7 Lo “/ f 0. 9? 1 o5
proiparsn: -4 N e dn S, 22 95,5

'FGOC-p'pm o Y. 3% 3 |
el 1250 ( BN r FC0L | J5, 2| J6.2F
|Angivzer Model ’ 0.0 F ‘ /’// 0!?1/ f,gs"
| Anslyzer SN ! M , ) [ |

SO, eh £ Amip-3l| 50, 2N RS

Rangerca O- 50, ‘ﬁ?mr'x)‘} 0, g5, 25,55 2.3 | d5.75 97 &

Aﬁalvzeror;el wfp\ 72/""\ JA'M‘&”L F\}'L Dt D Or /2 N | Q!@ /' é/? /7’ \7(.;

tnotzarsh:  +T ST | | | ‘ ‘

Performance Specs: (34, 6C, 7E, 10, 20)

‘ Hole: C8=High Gas Conc. Ferformance Specs: (25A) Test Times Runt Run 2 Run 3
; CalEmor 2%  (CdinCv)/CS 5%  (CsCv)/Cy Start Time F33C | 4049 | 13 37
' Bies” (SB) 5%  (Cs-Cdir)/ CS I5%  (Ce-Cv)/Range End Time 7:3¢" I 1201 a )ity
{ |orine 3% |SBI-S8y |3% (Csi-Csf)/Range
“All 1 clfication: 0. 3 5
: emate speclficatlon: 0.5 ppmv absolute difference A; Cog (2 -,é? 3 O’) ({/7
Tast Notes: Y - 0; (’OZ Hot Line Temp
’){ra'f v 187 0,0 3.3 Hotline Temp
‘ { f et forsep ! 29
Pach lf- IS pim 9 Lty
e / R A -
. P bt
e | Risceedd  B2Gose pas ine molicd. s af 3L 57

/2:5:.4

ED_000719_00031985-00062



Analyzer QA Checks

Saint Gobain Containers Initia! Final Cylinder
Furnace No. 4 Anslyzar Syslem Systemn Value Analyzer Initiat Fingl
21812011 Cylinder | Gafibration | Cafibration | Callbration | Percent | Calibration Systern Systamn
Cylindar Range Value Response | Response | Rasponse of Eror Blas Biag Drift
1D Cv Coddir Csl Csf Span < 2% < B% < £% < 3%
OXYGEN
Run 1 High Concenfration ~ R-Mix20-AmT 25 22.22 22.28 100% 0.2%
Mid-Canc, High R-Mx28-AmT 25 1262 11.8 11.8 11.85 B4% 0.6% -0.5% -0.2% 0.2%
Zaro R-Mix28-AmT 25 0.0 0.02 0.01 -0.02 0% 1% 0.0% -0.2% 0.1%
Run 2 26 2226
26 118 11.85 1162 -0.2% 01% 0.3%
25 0.02 -0.02 0.0 -0.2% 0.0% 3.1%
Run 3 25 22.28
25 11.8 11.82 11.81 0.1% ~0.4% 0.5%
25 .02 001 -3.08 0.0% -0.4% 0.3%
Run 4 26 22.28
28 119 11.81 11.8 -0.4% A1.5% G.0%,
25 4.02 -0.08 -0.07 -0.4% 04% 0.0%
CARBON DIOXIDE
Run 1 High Conceniration  R-MIx20-AmT 26 2123 2124 100% 0.0%
Mid-Cone. High R-Mix26-AmT 25 12.05 11.89 11.83 11.67 57% 0.3% -0.3% -0.1% 0.2%
Zero R-Mix29-AmT 25 tX4] 0.03 -6.03 0 0% 0.1% «0.3% 0.4% 0.1%
Run 2 25 2124
26 11.98 1197 11.88 ~0.1% 0.0% 0.0%
25 0.03 O 0.1 0.1% 0.3% 0.5%
Run 3 25 21.24
25 11.89 11.68 12 0.0% 0.0% 04%
25 0.03 0.1 -0.03 0.3% -0.3% 3.8%
Run 4 25 21.24
25 11.89 12 12 0.0% 0.8% 0.0%
25 0.03 -0.03 007 -0.3% 0.5% 0.2%;
NITROGEN GXIDES
Run 1 High Concentration  R-Mix2B-AmT 1,000 968 988 100% 0.0%
Mid-Cone. High R-Mix30-AmT 1,000 527 621 618 501 4% 0.6% -0.5% -2.1% 1.6%;
Mid-Conc. Low R-Mix28-AmT 1,000 24.5 5.08 3% 2.0%
Zaro R-28-AmT 1,900 0.0 045 0.45 0.08 0% 0.0% 0.0% 0.0% 0.0%
Run 2 1,000 588
1,000 521 501 494 ~2.1% -2.8% 0.7%)
1,000 5.08 25.82 25.51 22% 2.1% 0.0%)
1,000 046 009 041 0.0% 0.0% 0.0%)
Run 3 1.000 568 0
1,000 521 494 491 -2.8% -3.4% 0.3%
1,000 6.09
1,000 0.45 0.41 088 0.0% 0.1% 0.1%
Run4 1,000 958
1.000 621 481 488 -3.1% ~3.3% 0.2%
1.000 5.08
1,000 0.45 0.88 .65 0.1% 0.0% 0.0%|
SULFUR DIOXIDE
Run 1 High Concentration  R-Mix31-AmT &0 48.8 485 100% 0.0%
Mid-Cone. High R-Mx28-AmT 50 287 25.65 263 2575 53% 0.3% -0.5% 0.4% 0.8%
Zarg R-Mix28-AmT 50 00 0.12 0.6 148 0% 0.2% 1.0% 2.8% 1.8%
Run 2 60 48.5
50 25.55 2575 27.14 0.4% 3.3% 2.9%)
50 0.12 148 1.78 2.8% 3.4% 0.6% ‘
Run 3 a0 RE-CAL: 4832 4%
50 25.56 26.02 25,82 0.3% 0.8% 0.1% 0,89
50 -.08 1.4 084 0.2% 2.5% 2.1% 0.4%
Run4 &0 48.32
50 25.58 25.82 27.14 0.1% 3.3% 31%]
B0 -0.08 0.94 178 21% 3.8% 1.7%

Parl 80, Appendix A, Malhod 7E, Sectlon 12.0 and Saction 9.0 Summary Table of QA/QC; Method 254

Horizon Engineering (503) 255-5050 FAX (503) 255-0505
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Exh

aust

Date

Started Test:

Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb

Feb.
Feb.
Feb.
Feb.
Feb.
Feb.,
Feb.
Feb.
Feb.
Feb.
Feb,
Feb.
Feb.
Feb.
Feb.
Feb.
Feb,
Feb.
Feb,

Feb
Feb
Feh

. 08 2011
.08 2011
.08 2011
. 08 2011
.08 2011
. 08 2011
.08 2011
.08 2011
. 08 2011
. 08 2011
.08 2011
.08 2011
.08 2011
. 08 2011
.08 2011
.08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
.08 2011
.08 2011
.08 2011

Datalogger Printout - Furnace No. 4

Saint Gobain
Furnace #4

Raw Averages

Run Q2 CO2 NOx SO2

1 18.37 2.14 193.83 17.41

2 16.40 3.75 360.37 32.24

3 16.36 3.72 358.85 29.50

4 1654 3.58 337.79 30.71
8:33:00 o2 co2 NOx 802
8:33:29 16.604 3.577 323534 28123
8:34.29 17.853 2546 230.024 21.406
8:35:29 18.086 2.366 202.314 18.641
8:36:29 18.208 2266 191.138 17.764
8:37:29 18.437 2083 180.018 16.644
8:38:29 18.775 1.788 154.652 14.319
8:39:29 18.582 . 1.848 161.108 15.002
8:40:28 18.41 2.096 176.65 16.4889
8:41:29 18.403 2.103 184.29 17.312
8:42:29 18.404 2114 182,749 17.213
8:43:29 18.388 2118 183.716  17.748
8:44.29 18.381 2.124  184.065 18.054
B:45:29 18.378 2136 185.604 18.192
8:46:29 18,372 2.143 178.057 18.536
8:47:29 18.344 2.147 183.797 18.988
8:48:2¢ 18.385 2.135 181.996 18.09
8:40:29 18.546 1.88  180.07 18.873
8:50:28 19.832 1.075 76.419 8.108
8:51:29 18.204 2277 146677 13.324
8:52:29 18.172 2.268 243.683 14.284
8:53:29 18.172 2226 232.971 14.998
8:54:29 18.186 221 236.682 15.409
8:55:29 18.171 2.268 224.317 16.2
8:56:29 18.171 2232 226.982 16.757
8:57.29 18.244 2164 235.072 16.692
8:58:29 18.279 2.165 235.395 16.542
8:59:29 18.272 2.156 233.349 16.805
9:00:29 18.293 2,148 231.769 17.108
9:01:20 18.316 2152 227174 16.892
0:02:29 18.309 2.146 226.43 17.424
9:03:29 18.332 2143 220616 17.554
9:04:29 18.364 215 225.002  17.588
9:05:29 18.328 2.143  227.0387 17.947
9:06:29 18.344 2.128 228585 18.433
9:07:28 18.335 2157 216.558 18.384
9:08:29 18.335 21587  220.09 18.776
9:08:29 18.519 2.002 217538 18.964
8:10:29 19.829 1136  80.812 9.542

&0
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Feb.
Feb,
Feb.
Feb.
Feb.
Feb,
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb,
Feb.
Feb,
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.

Stopped Test:
Started Test:

Feb.
Feb.
Feb.
Feb.
Feh,
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb,
Feb.
Feb.
Feb.

08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
G8 2011
08 2011

08 2011
08 2011
08 2011
08 2011
(8 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011

1
2

Datalogger Printout - Furnace No. 4

9:11:29
9:12:29
9:13:29
9:14:29
9:156:29
9:16:28
9:17:29
9:18:29
9:18:29
9:20:28
9:21:29
9:22:29
9:23:29
9.24.29
9:25:20
9:26:29
9:27:28
9.28:29
9:29:29
9:30:29
9:31:29
9:32:29
9:33.20
9:34:11
10:19:41
10:20:29
10:21:29
10:22:20
10:23:28
10:24:26
10:25:29
10:26:29
10:27:29
10:28:29
10:29:29
10:30:20
10:31:29
10:32:28
10:33:20
10:34:29
10:35:29
10:36:29
10:37:29
10:38:28
10:39:29
10:40:29
10:41:29
10:42:29
10:43:29
10:44:28
10:45:28
10:46:29

18.318
18.252
18.212
18.285
18.274
18.283
18.302

18.35
18.297
18.202
18.311
18.317

18.34
18.368
18.349
18.389
18.386
18.366
18.537
10.923
18.199

18.17
18.184

16.15
16.147
16.184

16.17
16.121
16.014
16.071
16.084
16.126
16.559
19187
16.369
16,305
16.272
16.289
16.318
16.324
16.331

16.33
16.326
16.348
16.347

16.36

16.35
16.328

16.35
16.366

2.234

2.25
2.245
2,184
2.207

2.17
2174
2.158
2.169
2.196
2.163
2.162
2182
2.163
2.151
2.156

216
2.154
2.038
1.108

2.28
2.272
2233

3.849
3.886
3.895
3.839
3.803
3.982
3.938
3.969
3.813
3.605

2.01
3.838

3.82
3.815
3.843
3.835
3.797
3.831
3.833
3.815
3.826
3.813
3.775

3.84
3.836
3.763
3.827

122.271
179.744
181.733
175.911
180.336
183.35
184.32
186.958
189.879
186.065
184.337
186.605
178.831
183.224
185.642
182.504
180.4
184.942
181.443
74.835
164.393
243.248
237.488

428.478
428.416
425,725
423.583
428.026
427.781
429473
426.687

422.98
410.818

160.47
231.821
344.589
340.578

333.99

338.25
340,883
338.857
338.682
342.038
343.575
339.933
342.034

334.66
343.428
348.645
339.502

14.266

158.51
16.686
17.056
17.491
17.831
17.982
17.934
18.561

19.13
19.067
19.605
18.509
19.611
19.867
20.108
20.326
20.925

20.97
10.391
15.098
15.028

16.754

33.029
33.435
33.833
34.453
34.866
35.572
35.718
35.983
36.464
36.764
17.617
26.918
28.848
30.685
31.798
32.127
32.678
33.086
33.337
34.044
34.235
34.5089
35.352
35.901
36.454
37.115
37.569

&1
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Feb
Feb

Feb.

Feb
Feb

Feb,
Feb.
Feb.

Feb
Feb

Feh.
Feb.

Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb

Feb.
Feb,
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Febh.
Feb.
Feb.

Feb
Feb

Stopped Test:
Started Test:

Feb.
Feb,
Feb.
Feb.
Feb.
Feb.
Feb,
Feb.
Feb.
Feb,
Feb.
Feb.
Feb.
Feb.
Feb.
Feb,

.08 2011
.08 2011
08 2011
. 08 2011
.08 2011
08 2011
08 2011
08 2011
.08 2011
. 08 2011
08 2011
08 2011
.08 2011
.08 2011
.08 2611
.08 2011
.08 2011
. 08 2011
.08 2011
.08 2011
.08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
.08 2011
.08 2011

08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011

Datalogger Printout - Furnace No. 4

10:47:29
10:48:29
10:49:28
10:50:29
10:51:29
10:52:29
10:53:29
10:54:29
10:55:29
10:56:20
10:57:29
10:58:29
10:58:20
11:00:29
11:.01:29
11:02:29
11:03:29
11:04:29
11:05:29
11:06:29
11:07:29
11:08:29
11:09:28
11:10:28
11:11:29
11:12:29
11:13:29
11:14:29
11:15:29
11:16:29
11:17:29
11:18:29
11:16:29
11:20:29
11:20:48
12:17:07
12:17:29
12:18:28
12:19:29
12:20:29
12:21:28
12:22:28
12:23:28
12:24:29
12:25:26
12:26.29
12:27:29
12:28:29
12:29:28
12:30:289
12:31:28
12:32:28

16.374
16.383
16.731
18.131
16.118
15.994
16.051
16.043
16.073
16.107
16.132
16.159
16.184

16.18
16.156
16.185
16.207

16.22
16.233
16.214
16.213
16.218
16.585
18.202

16.43
16.313
16.289
16.321
16.348
16.359
16.344
16.348
16.361
16.374

16.073
16.088
16.074
16.103
16.105
16.127
18.179
16.132
16.1562
16.168
16.168
16.185
16.869
18.879
16.295

16.25

3.827
3.751
3.515
2.008
3.958
3.972
3.926
3.849

3.81
3.846
3.876
3.839
3.857
3.844
3.851
3.857
3.834
3.834
3.814
3.873
3.841
3.844
3.602
2.025
3.821
3.833
3.827
3.836
3.811
3.785
3.834
3.785
3.839
3.796

3.861
3.888
3.878
3.838
3.859

3.83
3.835
3.818
3.832
3.828

3.85
3.826
3.282
2.289
3.847
3.813

342.475
345.69
338.48

134.105
277.84

433.144
427.26

432.489

422.351

430.247

427 .421

430.374

418.259

420.611

416.651

411.649

413.115

409121

411.039

406.035

416.569

406.904

411.497

156.516

226.082

326.721

323.585

312.714

311.742

316.335

318.464

322.7086
311.84
313.81

424065
420.322
410.525
419.887
414.322
419.762
418.215
407.004
413.167
415.877
414.423
412.7
416.298
128.8
236.36
326.857

37.587
38.636
38.643
18.618

26.39
27.826

28.81
29.666
30.233
30.598
30.721
31.041
31.687

31.04
32.652
32.965
32.839
33.042
33.182
33.816
34.345

35.03

34.85
17.281
25.749
28.525
30.209
31.203
31.368
31.851
32.506
33.285
33.702
34.009

28.403
28.432

29.117

28.374
29.772
28.976
30.345
30.888
31.128
31.363
31.905
32.184
31.946
13.889
24,728

26.35

B2
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Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Fab
Feb
Feb
Feb
Feb
Feb

Feh.
Feb.
Feb.
Feb,
Feb.
Feb.
Feb.
Feb.

Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feh
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb

Stopped Test:

.08 2011
. 08 2011
.08 2011
.08 2011
.08 2011
. 08 2011
.08 2011
.08 2011
.08 2011
.08 2011
. 08 2011
.08 2011
.08 2011
.08 20M
. 08 2011
. 08 2011
.08 2011
.08 2011
.08 2011
08 2011
08 2011
08 2011
08 2011
(8 2011
08 2011
08 2011
08 2011
.0820M
. 08 2011
.08 2011
. 08 2011
.08 2011
.08 2011
.08 2011
. 08 2011
.08 2011
. 08201
.08 2011
.08 2011
.08 2011
.08 2011
.08 2011
. 08 2011
. 08 2011
.08 2011
.08 2011
.08 2011

Datalogger Printout - Furnace No. 4

12:33:29
12:34:29
12:35:29
12:36:29
12:37:29
12:38:29
12:39:29
12:40:29
12:41.29
12:42:29
12:43:29
12:44:29
12:45:29
12:46:29
12:47:29
12:48:29
12:48:29
12:50:28
12:51:29
12:52:29
12:53:29
12:54:29
12:55:29
12:56:29
12:57.29
12:68:29
12:59:29
13:00:29
13:01:29
13:02:29
13:03:29
13:04:29
13:05:20
13:06:29
13:07:29
13:08:29
13:09:29
13:10:28
13:11:29
13:12:29
13:13:29
13:14:20
13:156:29
13:16:29
13:17:29
13:18:28
13:18:29
13:19:44

16.23
16.244
16.272
16.305
16.332
16.308
16.315
16.315
16.325
16.319
16.333
16.329
16.328

16.34
16.339
16.338

17
18.729
156.976
16.968
15.994
15.883
16.066
16.079
16.073

16.08
16.093

16.13
16.114
16.113
16.168
16.182
16.162
16.165
16.172
16.165
16.807
18.871
16.333
16.214
16.221
16.249
16.284

16.29
16.314
16.327
16.334

3.77
3.791
3.744
3.801
3.782
3.751
3.746
3.822
3.743
3.729
3.779
3.737
3.738

3.78
3.719
3.717
3.272
2.328
3.978
3.938
3.018
3.926
3.855
3.802
3.868
3.885
3.874
3.822
3.872
3.854
3.798
3.835
3.833
3.829
3.841
3.803
3.205
2.237
3.756
3.798
3.747
3.808
3.765
3.724
3.748
3.711
3.723

323.269
321.848
322.558
324025
324.397
326.989
333.941
324.716

320.25
332.731
326.477
329.909
331.162
328.808
321.701
321.436
312.681

105.83
303.372
439.847
423.034
416.839
420.544

426.12
431.972
432.848
427.029
424,228
424.063
429.201
422.578

415.16
420.834
425.785
416.266
414.668
409.855
128.926
248.962
330.039
319.193
311,768
308.285
321.284
321.566

325.28
326.625

27.802
28.547
28.916
29.028
20.263
20.862
30.364
30.789
31.161
32.075
32.157
32.678
33.367

33.64
33.925

34.55
34.072
14.643
24.685
25.343
26.284

27.22
27.635
28.316
28.091
20.462
30.199
30.682
30.873
31.425
31.702
31.824
32.322
33.179
33.564
33.801
33.404
14.478
24.861

27.58
28.906
29.457
29.868
30.658
31.201

31.74
32.159

63
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Started Test:

Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb

Feb.
Feb.
Feb.
Feb.
Feb.,
Feb.
Feb.
Feb.
Feb.
Feb.

Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Febh
Feb
Feb
Feb
Feb
Feb
Feb
Feb

.08 2011
.08 2011
.08 2011
.08 2011
. 08 2011
.08 2011
.08 2011
.08 2011
.08 2011
. 08 2011
. 08 2011
. 08 2011
.08 2011
. 08 2011
. 08 2011
.08 2011
. 08 2011
.08 2011
. 08 2011
. 08 2011
.08 2011

.08 2011~

.08 2011
. 08 2011
.08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
.08 2011
. 08 2011
. 08 2011
.08 2011
.08 2011
.08 2011
.08 2011
. 08 2011
.08 2011
.08 2011
. 08 2011
.08 2011
.08 2011
. 08 2011
.08 2011
.08 2011

Datalogger Printout - Furnace No. 4

4 13:47:30
13:48:2¢9
13:49:29
13:50:29
13:51:29
13:52:29
13:53:28
13:54:29
13:55:29
13:56:29
13:57:29
13:58:29
13:58:28
14:00:28
14:01:30
14:02:29
14:03:30
14:04:29
14:05:29
14:06:29
14:07:28
14:08:30
14:09:29
14:10:29
14:11:28
14:12:29
14:13:28
14:14:29
14:15:29
14:16:30
14.17:28
14:18:29
14:19:289
14.20:29
14:21:29
14.22:29
14:23:29
14.24:29
14:25:29
14:26:29
14:.27:28
14:28:29
14:28:29
14:30:29
14:31:29
14:32:29
14:33:29
14:34:29
14:35:29
14:36:29
14:37:29
14:38:29

16.302
17.043
18.844
16.369
16.435
16.356
16.388
16.435
16.424
16.480
16.503
16.522
16.462
16.546
18.508
16.444
16.477
16.491
16.506
16.655
16.498
17.143
18.765
16.188
16.115
16.1
16.163
16.155
16.217
16.2561
16.233
16.234
16.254
16.291
16.305
16.286
16.279
16.306
16.3
16.364
16.341
17.026
18.887
16.454
16.443
16.423
16.368
16.429
16.431
16.391
16.41

3.689
3.128
2.2
3.678
3.585
3.638
3.657
3.597
3.66
3.585
3.549
3.585
3.59
3.519
3.5641
3.586
3.503
3.547
3.516
3.542
3.568
3.0562
2.294
3.782
3.788
3.853
3.809
3.8
3.783
3777
3.733
3.733
3.743
3.713
3.76
3.736
3.726
3.8
3.786
3.686
3.78
3.238
2.235
3.69
3.662
3.64
3.703
3.616
3.686
3.689
3.666

406.991
403.465
120.157
230.416
318.401
318.186
313.932
320.998

323.97
320.154

319.61
318.226

320.34
327.479
316.976
321.148
327.994
333.504
340.337
326.877
320.755
327.717
105.745
306.166
425,599
408.214
409.832
422.365
413.232
414.467
415.849
407,519
413.882
406.356
407.571
407.855
407.604
405.396
400.289
406.328

394.58
403.559
127.857
241.083
314.788
309.384
315.578
312.111
316.755

317.92
325.642

36.398
34.491

1575

27.33
27.732
28.967
29.858
29.829
30.453
30.806
31.5662
31.492
32.407
32.71
33.184
34.075
34.418
34.647
34.922
34.727

35.41
34.957
15.284
24.942
26.222
27.283
28.117
28.676

28.96
20.044
28.622
30.338
30.332
30.752
30.826
31.969
32.361
32.204
32.995
33.055
33.563
32.873
14.528
25.436
27.082
28.401
20.766
30.271
30.691
31.465
31.875

B4
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Feb, 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Stopped Test: 4

Datalogger Printout - Furnace No. 4

14:39:29
14:40:29
14:41:29
14:42:29
14:43:29
14:44:29
14:45:29
14:46:29
14:47:29
14:48:29
14:48:55

16.441

16.45
16.439
16.446
16.458
16.455
16.475
16.489

16.49
16.493

3.666
3.634
3.706
3.664
3.687

3.71
3.626
3.662
3.633
3.608

323.558
320.208
318.336
334.497
329.917
326.966
333.189
331.454

320.79
325.759

32.004
32.487
32.69
33.384
33.808
33.843
34.286
34.687
35.2
35.698

B5
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3-Point Stratification Check

Saint Gobain
Furnace #4
Exhaust
02 Cco2 NOx 802
Pt-1 16.16 3.87 426.55 33.69
Pt-2 16.07 3.95 427.90 35.54
Pt-3 17.06 3.34 306.52 29.19
Mean 16.43 3.72 387.02 32.80
Pt-1 diff. from mean 1.64% 4.01% 10.21% 2.69%
Pt-2 diff. from mean 2.18% 6.12% 10.59% 8.33%
Pt-3 diff. from mean 3.83% 10.13%  20.80%  11.02%
Results based on % difference from mean
Traverse: 02 CO2 NOx 502
1-pt (<b% difference) yes no no no
3-pt (<10% difference) no ne no no
12-pt {>10% difference) no yes yes yes
Pt-1 absolute difference 0.27 0.15 39.53 0.88
Pt-2 absclute difference 0.36 0.23 40.97 2.73
Pt-3 absolute difference 0.63 0.38 80.50 3.62
Results based on absolute difference in concentration
Traverse; 02 Co2 NOx 502
1-pt (<0.5ppm difference) no yes no no
3-pt (<1ppm difference) yes no no no
12-pt (>1ppm difference) no no yes yes

Horizon Engineering
Saint Gobain Furnace #4 08-Feb-11

3/21/2011 4:50 PMBB
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Flow Rate and Moisture

Client Saint Gobain Feb. 08 2011 Date
Source Furnace #4 PS Operator
Location Exhaust 4212 Job #

mew Analyist/QA
Definitions Symbol Unitsg Run 2 Run 3 Run 4 Average
Time, Starting 10:19 12:17 13:47
Time, Ending 11:20 13:19 14:48
Volume, Gas sample Vm def 33.668 33.574 33.501 33.58
Temperature, Dry gas meter Tm °F 54.31 52.15 53.88 53.44
Temperature, Stack gas Ts °F 362.79 364.83 365.58 364.40
Pressure differential across orifice dH in H20 1100 1.100 1.100 1.10
Average square root velocity pressure dp™a m H20MN4 0.751 0.678 0.699
Pitot tube coefficient Cp 0.8387 0.8387 0.8387
Dry gas meter calibration factor Y 0.98370 0.98370 0.98370
Pressure, Barometric Pbar in Hg 30.30 30.30 30.30
Pressure, Static Stack Pg in H20 -0.7 -0.7 -0.7
Time, Total sample & min 60 60 60 60
Stack Area As in? 12724 12724 12724
Nozzle Area An in? 0.0491 0.0491 0.0491
Volume of condensed water Vi m} 40.4 38.4 42.4 40.4
Oxvygen % 02 16.60 16.56 16.74 16.63
Carbon Dioxide % CO2 3.75 3.7 3.57 3.67
Molecular weight, Dry Stack Md Ibm / lbmole 29.39 29.38 29.36 29.38
Pressure, Absolute Stack Ps in Hg 30.25 30.25 30.25 30.25
Pressure, avg arcoss orifice Po in Hg 30.38 30.38 30.38 30.38
Volume, Dry standard gas sample Vm{std) dscf 34.52 34.58 34.38 34.49
Volume, Water Vapor Vw(std) scf 1.90 1.81 2.00 1.90
Moisture, % Stack (EPA 4) Bws(1) % 5.22 4.97 5.49 5.23
Moisture, % Stack (Psychrometry-Sat) Bws{(2) % na na na
Moisture, % Stack  (Theoretical) Bws(3) % na na na
Moisture, % Stack  (Psychrometry) Bws(4) % na na na
Moisture, % Stack  (Predicted) Bws(5) % na na na
Mole Fraction dry Gas mfyg 94.8% 95.0% 94.5% 94.8%
Molecular weight, Wet Stack Ms Ibm / Ibmole 28.79 28.81 28.74 28.78
Velocity, Stack gas Vs fHm 3,140 2,838 2,828 2,969
Volumetric Flowrate, Actual Qa act/min 27,748 25,076 25,872 26,232
Volumetric Flowrate, Dry Standard Qsd dscf/min 17,057 15,417 15,805 16,093

67
Horizon Engineering
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Sample Calculations — EPA Method 1-4 Flow Rate 1

Client: SO?V\“‘J' GO’ é}ﬂz\’\ Dats 2/( g@”

Source Tl A Gce fUO‘ L{ Project # EZ 2N Run# 2
Molecular Weights {Ib/ibmol):

| CO,=44.01 - 0,=31.999 | No+Ar=28.154 | H,0=18.015 | atm=28.965 |
Constants:

| Pstd(1)=29.92129 in Hg | Tstd=527.67 °R__| Kp=5129.4 | C2=616.5455inHg In°R ¢ |

Pressure, Absolute Stack {Ps):

Ps,inHg =P o Smm ;(2 7 mHg-rP-O? in H20 30 25 LU/ inHg

Barometric 13 4

3
Orifice Press = Pb 50 '/ inHg -klﬁ = -7 8 inHg
Y x MeterVol X Tstd X Orifice Pr es(Po)
Pstd(YxTmo R

07877?0%73 979 #° x527.670 Rx(Po 3058 int,
29.9213inHgx S | 19 oR g % 6? dscf

Vin(std) fi* =

Moisture, % Stack Gas (bws): 7, = 0.04707x Cond H20,ml = 0.04707x28% mi =[,8] scf

: R
bws =100x wstd = - _ . 9
wtd +Vmstd “‘g’ , SCf‘*f-%L{‘s—:[L' dSCf Tt
Mole Fraction Gas {(mfg): 1——% =1 —i—& O Q% Z

100 100

Molecular Weight, Dry, Stack (Md):
md2 =|{- Lz COZ)xMofoNzAr + fixMon:oz + EQ&xMolecoz
Ibmol 100 100 100 100
_[(1 _{(a% %0, 271 %CO, /é %402 310995

- 2y 28.154
100 100 lbmol

[ﬁ\y%coz 440102 ]

100 T Ibmol

7.9 2

Ibmol }

e Horizon Engineering, Portland, Oregon, (503) 255-5050 **+*x++ 68
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Sample Calculations — EPA Method 1-4 Flow Rate 2

Client: S("JV\UL Go[dm’y\ Date éz g[ 2ol

Molecular Weight, Wet, Stack (Ms):

s 12 =(Md><1?2]@,r)+(MolI%H20><(I~ny’g))=(ZQB%%Z-?702J+(18.015><(1~j5_67@)
THOo

bmol

- 1880 »

Ibmol

Stack gas (vs): Ts = LY, § o F+459.7 = BIMG R

Seet - Tso R
Syt —=Kpx Cp X d ,/mH Ox
min X CpxdpinH,0 Xy

lZ{j{ 25 inHg >Zg.(§ ‘ L

Ibmol

=512047/min..x 0, 0% % x (678 apfmniry0 X\/ BL15-k _ 2097 ..rj_n

Flow Rate, Actual (Qa):

/2‘:}-2% in? x Z,g;? S

 actualCubicFeet _ AreaStackXvs _ min :Zgﬁé
min 144 144

0 acfm

Flow Rate, Dry Standard (Qsd): -
dryStdFt’ _ QaxTstd xmfg X Ps _Zi%g acfmx527.67 o RX M%Z X % «’?5 inHg

d
Os min Pstd()xTso R 29.9213inHgx 8245 oR
- DAL s
' min

e Horizon Engineering, Portland, Oregon, (503) 255-505( **¥xtkx &9
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EPA M-23 Field Data Sheet

13585 NE Whitaker Way Client: §4_ folub
‘%@ Poriland, OR 97230 ont: S oi 2 ifh Seg © ‘oz
HORIZON Phone (503) 255-5050 e ILocation: =747 | 5/, 4

Fux (503) 255-0505 [Sumple Location: &u /et
Date A~G-y Probe 58—~ Cp Qg?jﬂ;}- . HeatSet 2 re °F
Test Method “f ) Post-Test Pitot Inspection (NC=15 change, De=damaged)
Concurrent Testing  (5pe6e 5 Ptiot Lk Rate PresHi 0@ 9 Post © @ 5™
Run# "L in H20@in H20 Lo 2@% 9 @~
Operator U yyel. Support Kliag Nozzle A/AT Sample Box _3327
Temperature, Amb (Ta) H7 Filter ~ _A7A HeatSet 252 °F
Molsture Tdb Twb Meter Box 4F , dH@ /- Zo/p Y. 9 & 3D
‘Press, Static (Pstat)=~ 1 Press., Bar (°b) 30. 3 Stack Diagram Meter  Pretestt » 924 ofm 2 inHg
Cyc!onic‘l?]owExpected_:!r_Aig_ If yes, avg. null angle_~—~ _ degrees Leak Checkk - - Post: .00 % ofm 2 & whHg
Trovese | Semplng otk Ty Gas Moo Velosiy Head | Orlice Presswre. | Griwe Prescors. | STACK | PROBE | OVEW | TRAF | IMPRMGER] METER | M o
Puin Tirce T Reading inH2) ¥ vin] jzris) Filier Outiet Inle/Avg, Ctles Vageum
Number J - :;i‘? (24 k) g@;; {dPs) ) DESIRED AC(::’IUJ}AL (;i;} (;; r;l; ‘;F) ‘;1; {I:-;L ¥ 2(5;8;;

10:191 583 700 SR A i e e e '
A 555 4§ Hoeg | Ll 0 (363252 [awg (wva v (sl | %
| 53658 | s | | 2T N AN
3 3 Q?.C —_— \Q“if}(} \ 35:6 Zep 2y f L/; I sy, 2
U TN 569 65 .750) \ 334 | 250 | 2qf Y3157 2 |2
; $ .y 591 o4 | 5595 [ | 3y | 260 [2yy vy |55 [z | %
s & |15.p §91 . ux He 49 ' 35321255 [298 He (59153 | =
1178 — 497 Z5cr |26 |250 9 |79 |53 ~
e 5 a0 | [ 595 a3 | eus ] 353 [a50 |50 A EIEN
» 1 |36 RN REALY | I s 2o Pse ge |57 I5: [&
0. 10 *5.0 §97 oo Shte f ’ %57 lrsv | 142 49 107 |53 | =
AN EV 549 37 | 290 f | 160 | 260 |250 A EIE
2> 1300 oo .79 | .S30g | ] I 34 [asv [ 250 AR
A Y boz .12 | 173 | 36 |20 [a56 S s 573 | &
w B |25,0 by 5o |1 J 365 | 250|249 y—lso |ss | 2
e Y bov .99 | 1.9 | 376 |75 | 250 7 e |73 | X
6 M HO,0 Lok <2% .53 f 381 |20 250 By lee 157 | R
n 8 | H5,.5 Gor 6 | 9950 5672 | 260 | 247 Yoo lse |FF ] AL
2 & 80 — A 386 | 250 | 760 e v Is3 | &
5 7 17,6 Gio w43 3794 596 |50 1250 U EN A X S
» ¢ |%0,6 Gu %3 | oiHed TyJ [ 250 (250 7 s 15 | 2
b Q|53 0y 2a | oty 157 | 24w |260 e |5y 7= | R
L 10 |5e,0 (™M o |, pm 360|250 | 250 4e fse [s2 =
=\ S Gis 9% |.o0484 ] | ey (a0 [zso| | g e |2 [ R
AR 600 [ 1019 ] 617 265 | 0T W Vo Pee rso fue [ 7 |y s2 |2
5
Notes
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EPA M-23 Field Data Sheet

13585 NE Whitaker Way Client: §F. Globin
% Portland, OR 97230 Plant: §eeile | bt
HORIZON Phone (503) 255-5050 lLocation: §tuete H 4
Fax (503) 255-0505 gkampchnwﬁun: oudle _
Date - F -0 Prope 389 Cp .fg.% %W HeatSet 270 °F
Test Method # o+ Past-Test Pitot fuspection _(NC=no change, D=dameped}
Concurrent Testing ()ussey PHot Lk Rate Pre:Hil o @ % Post & @ g
Run# 3 Stack Dingram in H20/@in B20 Le © @& g @ v
Operator Bt Support Kidwe ALT-011 Noxle A4 Oven "1 2% Imp. Outlet {~- by
Temperature, Amb (Tay “'7 Std TC (ID/°F) Z/}f HS Filter . A7A HeatSet Z¢» °F
Moisture_ Tdb =~ Twb Stack TC (ID/°F) -5, S Meter Bex B 3 gH@ /. 80/0 Yo, 283D
Press., Statlc (Pstat)~, '] Press., Bar (Ph) 30"} Continuity Chc«:k@orl Metar Pretest: , OO T cfm RY  inHg
Cyelanie ¥low Expected 2 /s _If yes, avg. null angle_— __ degrees ¢ §Leak Check Post: .o 3 ofm 3 inHg
Traverse Sarpling Clock Ty Ges Meter N elociy Head Gtffics Pressars. | Gvifee Fressare. 1 STACE B PROBE b Ovin I Tr e e Parp
Point Timas Thoe Reading in K2y in H10 HI0 Filter Ol IniafAvy Outlses Vaomm
Number ot {24 br) ouft {dPs} DESIRED ACTUAL *F ¥ 'F °F °F 'F ‘F Indg
(dny ’ m Sfi\:ﬁ 9\ (dH) m{jrs} m{rm Anﬂfo‘ (jh) mm} Anrgnm ,«,i:;;wmi &)
N 2171 617 70w .
s G v |43 | b L1 396|250 250 fun | 3 |5 | |/
20 s 9y | 0 | [Bareelzw] 7 e |97 ]
¢ 9 138 \ I 1396|250 2w AN
— a1 | MM zw e | | | Y6 |57 |45 |
h2v v 7078 3¢ |24f |40 i Y6 |53 (w9 {
oy vy | agod 3t ey |20 | | |vo |5y | |/
— YT 350|352 290 watrdiZA
(A5 4y | e 35, | 250) 340 | 47 159 5o | 1
— 1 136! f [oeolzse fose [T o2 54 [s3 | 1
— Lo | | 362|250 159 s
—_— J6d) | ] lacs |2sv |25 by | sy |
e % | oss9| | 300 250|250 w7 sy 5o |
— 3385 35y |250 |25 se Js¢ |57 | o
(1. |, s1ed 365 250 | 25w ca2 |56 |52 7
6% W% | /3 373 | 260 | 265 sy o |5 ] )
(b8 . Y4 |.4R08 3757|260 | 2cw sY 156 |st | !
GUl .17 ].3578 ZE W70 |R50 57056 |57 ]
P AN S ARk {387 | 257 | 257 sy | sem |
—— |, 794% %7 20 | 790 5z [se |5/
(ys” . o |, %Y 330 | 25 | 22 5y |se s, | 1
(47 00 |, il 337 | 950 | 750 Sy | |57 | ]
(f My | 633 ], Py 2502 2l |
. (N9 _sp |99 a5 2% s s2 156 |5/ 1/
w3 | 600317 | 651 279 |, 01| ¥ Vo Py Pase (a5 | b les [s¢ |77 ]
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Field Data Sheet

Cient: SF. Coodr )

Plant: < Wﬁ‘m‘

Sen e, "y
Loeatlon: T rngo-c &
Sample Location: o - fE -

13585 NE Whitaker Way
Portland, OR 97230
Phone (503} 255-5050
Fax (503) 255-0505

3

HORIZON
NGINEERIN

Date =2 /@ e Probe3S-f (@/5)Cp P DLY THeatSet QN F °F
TestMcthG/d ’ "rf Post-Test Pitot Inspection ’ (NCe=no chrnge, D=damnged)
Concurrent Testing (=5 -2 Pitot Lk Rate Pre: Hi @ @G Post (0 @ €
Run# /~f Stack Diagram in HZO@in H20 Ll @l © ate
Operstor ﬂ’l[}/@g@uppurt oS ALT-011 Nozzle — Oven <77 Imp. Outlet 7047 -
Tempernture, Afnblent (T1) v S Std TC (IDFF) Filter T3 ,(xzSS Heat Set .8 ¢/ °F
Moisture “~—— Tdb ——— Twb Stack TC @D/PF) = Meter Box Y. dH@ /. ST /2 Y, 98I
Press., Static (Pstaty ™~/ Press, Bar (Pb) 3. > Continuity Check 1 or | Meter Pretest; 0 cfm /5 inHp
Cyclonie Flow Expected ?____ If yes, avg. null angle degrees Leak Check Post: o OO cm /5™  juHg
Travese | Samplieg Closk Dry Ges Meter Velocity Head | Orifice Pressure | Orifice Pressure | STACE. | FROBE 1 OVEN | TAPINGERT METER | Tieren Fur
Pojnt . Time Time Reading in H2) in H10 H20 Filter Oullet Inlet/Avg. §  Outled Vacnum
Numbez ] oo (24 1) cuft (dFs) DESIRED ACTUAL 'F F F “F P F inHg
i v {Vm) @ L 1 . T e ne)] @)
JBGeT s00 T
e G5 .37 1 33| L ) 3 avg |avs [T ks sy |
D (39 30 | 9930 | 02 |2V lasy |y |5y s |
S 3 LS5 4 | msy] | 157|250 [ 250 | |55 |5 |/
4 K‘( 10 e 15550 200 2ot Lo [ N¢ J5Te | 7Y /
s S| s 5% ST | . yl199 Yy 1se hew |76 (S |5 |
¢ (o 15 — . |, 4SYT Teq 250 |Tve | KOS st
;7 175 (1 . HO L 33 270 2yv | 260 Y5 | s/ 1
S| w Gl M8 |, g 1% (R |2ug | v 57 |5/ | i
s ) | s W T ) L&Lws b Dy (e [ore | we—|57 [$0 | ¢
o0 | s Gus . SC | gy ]| | Lo 55 o0 200 o9 |51
wl) | s GGLe . 95 | Y] | | (282|260 [ogu | e |56 |7/
D | — |5 | | | 1399 aco |2 | =55 51 |
b s — | T | Lo 1eg) [aco] veo| ue e T/
D | ST 291 | | 130 ]ee g v [sg Ts,
3 3 37.5 - /, L{& / f 9% FlisplFSo | Y5 |8 | S/ |
e © AT | 1] f f 596 hso et | e |67 |51 |
s S s (15 .27 | 9g3l | | 590 250 {250 [ s | ¢y s/ |
s (o s G .66 |, (90 | Ity 250 | 260 | wy [s9 [$7 |
P | s (F .00 .39 | ! g |2se fheo |9 15 |57 |
. 5 5 b7g . Hy o8 | 356 |50 |20 | Yo [ $) |51 !
A I G0 %Yy |, uszg| | 32 (2si (svo | |57 |57 | 4
WO | 652 .~y |,0059] | 3o las fasy | Y5 (57 | ST ] )
ol ! 55 CED G LOSHS “ | W ww hyg | N sy [sr |7
JS | e 10685 ool | o130 W N7 15 a0 (250 |47 [0 [50] |
iz,
Notes: .
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Sample Recovery / Moisture Catch

Saint Gobain Feb. 08 2011
Furnace #4 PS
Exhaust 4212
mew
Definitions Symbol Units Run | Run 2 Run 3 Run4
Impinger Contents
Impinger, Contents,Condensate & Rinse
Impinger, Contents & Condensate 24 538.00 534.00 538.00
spg (¢/ml) Impinger 4 304.00 306.00 306.00
0.99823 H20 ml 200.00 200.00 200,00
Condensate g 34.35 28.35 32.35

Silica Get Impinger Final weight g 526.00 530.00 530.00
Initial weight g 520.00 520.00 520.00
Gain 4 6.00 10.00 10.00
Total Moisture Gain Condensate + Silica Gel gain 2 40.35 38.35 42.35
Vie Net Moisture Gain ml 40.43 38.42 42,43
General Remarks Sample Appearance
Container Marked
pH of Condensate
Horizon Engineering
Saint Gobain Furnace #4 08-Feb-11 3/21/2011 12:54 PM
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1)
3
b 13585 NE Whitaker Way « Portiand, OR 87230
| Phona (503) 255-8050 o Fax (503) 2550605
. www. horizonengineering. com

)

Client & Source; 5+. (;fob{/x -

Sample Recovery Worksheet

Sample Location: (ud e+

Balance Calibration (1000, 500, 200 g)
Need one per each 3-run test

IMPINGER CONTENTS
Container, condensate & rinse, grams
Contalner & condensate, grams
Empty container, grams

Initial volume, m! £
- X7
Initial contents s
Initial concentration 32

Net water gain, mi
Condensate appearance
lLevel marked on container
pH of condensate

Rinsed with

Solvent Name and Lot No.
Solvent Name and Lot No.

SILICA GEL (w/impinger, top off)
Final weighf, grams

Initial weight, grams

Net gain, grams

TOTAL MOISTURE GAIN
Impingers and silica gel, grams

FILTERS

Front filter number
Front filter appearance
Back filter number

’.5%0[4 H 7 Test Date: 2 -&-//
Initials: Svscl + Ll
5% re
A
/ws / /{)@ / 9@ fgf/\, 77 f’;
RUNZL RUN # 3 RUN & 4/
538 S35 =35
3@‘/ e S
@%) Q{}?& Z L e
;%éé /7,267 /"7".[,43)
/C7Z>/Z‘ loo '/ /e S,
Q)H A5 S

Sy 3o 53e
520 820 520
% /& /5

Yo 38 73

Air Poliution Emission Testing
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Traverse Point Locations

Saint Gobain Feb. 08 2011
Furnace #4 PS
Exhaust 4212
EPA L mew
Outer Circumference Co in
Wall thickness t in
INSIDE of FAR WALL F in 43.25 po o i
to QUTSIDE of Nipple T 1
INSIDE of NEAR WALL N m 3 A
to QUTSIDE of Nipple
STACK WALL to N-t in < F
to OUTSIDE of Nipple
DOWNstream Disturb A in 144.0
UPstream Disturb B in 204.0
Inner Diameter Ds in 40.25 B
Area As sqin 1272.4 A
DOWNstream Ratio A/Ds 3.58
UPstream Ratio B/Ds 5.07 Flow
Minimum #Pts (Particulate ) 20 AH
Minimum #Pts/Diameter 10
Minimum #Pts (NON-Particulate) 16
Minimum #Pts/Diameter 8 Up Stream
Actual Points per Diameter 12
Actual Points Used 24
Trav Fract Stack  Actual Nearest Adjusted Traverse Traverse
Pt Stk ID D Points 8ths Points Points Points
#No H Ds) _ (Dsxf) (TP) (TP) (TP + N) (TP +N)
1 2.13% 40,3 0.9 0.875 1 4 4
2 6.70% 403 2.7 2.75 2.75 5.75 537 4
3 11.81% 40.3 4.8 475 4.75 7.75 73/ 4
4 17.73% 40.3 7.1 7.125 7.125 10.125 1017 8
5 25.00% 403 10.1 10.125 10.125 13.125 131/ 8
6 35.57% 403 143 14.375 14,375 17.375 17 37 8
7 64.43% 403 259 25.875 25.875 28.875 28 7/ 8
8 75.00% 403 30.2 30.25 30.25 33.25 331/ 4
9 82.27% 403 33.1 33,125 33.125 36.125 36 1/ 8
10 88.19% 403 355 355 355 385 381/ 2
11 93.30% 403 37.6 37.5 37.5 40.5 40 1/ 2
12 97.87% 40.3 394 39.375 35.25 42.25 42 1/ 4

758
Horizon Engineering
Saint Gobain Furnace #4 08-Feb-11 3/21/201112:53 PM
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Method
l.ocation
Meter Box
Meter 1D

Post Tfast M5 Meterbox Calibrations

EPA M-5 #7.2
Hoetzom  Ghuyp
R

WA

Calibrated by| Buecin

Date| 2-9- 1)

Pb=| Zo.x (in Hg)

Ta=| 55 (oF)
Leak Check

Rate| 0.000] | .. lin/min

{

Field Meter | Time
VAC | Critical K dH Meter Tdi  Tdo t
(inHg) | Orifice inH20 (ft3) (oF)  (oF) { (min)
Initial 5%9.50p ,5'»4 by
Final .1(” >4 ,%311 /- 28 Sws5, 38 | T 56 lo.o
Initial X SHS.3¢) | st | €6 /)
Final ] ) ] V 55/ 3c5l ¢z a5 170
Initial N 5.8 6= | og
Final d/ "L J/ S5, 340 6% | o //"Os

“If the box leaks or doesn't calibrate for any reason

Be sure to update new K values from annual calibrations when entering data into spreadsheet,
**You must collect atleast 5-cuft.
***For post-test calibrations in field (New 10.3.2, Old 5.3.2) Selact orifice nearest to operational conditions
Make 3 runs of 5 cuft sach. '

Commaents:
Method EPA M-5 #7.2 Date| 2 -92-17]
Location | Herlzen < Yoy, 2 Pb=! 30.%__ I(inHg)
Meter Box H 3 Ta=| s~ (oF)
Meter ID A
Calibrated by SN Leak Check ,
Rate|.oop [} ~a lin/min
Field Meter | Time
VAC |(Critical K dH Meter Tdi Tdo t
(inHg) | Orifice inH20 (ft3) (oF)  (oF) || (min)
Initial (35900 | 56 TG
Final 1§ 155 | Hssgy L2 1692.267 | €6 T //:0
Initial ! ‘ 692 .2671 68 6 /3
Final E | 100, 03516/ [ 57 O
Inital J 700,035 Vg1 |57
Final | Y “f/ \[/ b 70F.382] 63 lc9 /70

“If the box leaks or doesnt calibrate for any reason please let
Be sure to update new K values from annual

“You must collect at least 5 cuft. -

“**For post-test calibrations in fleld

Make 3 runs of 5 cuft sach.

Comments:

Post Test MB Cal.WB1

Horizon Engineering

(New 10.3.2, Old 6.3.2) Select orifice nearest to operational conditions

report writer know ASAP and document it.
calibrations when entering data into spreadshest,

please let report writer know ASAP and document it.

80

(3/03/08 2:57
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Standard Meter Calibration

ID # 2299046

Northwest Natural, Gas Meter Division
6/23/10

13585 N.E. Whitaker Way « Porfland, OR 97230
Phone (503)255-5050 « Fax (508)255-0505
www.horlzonengineering.com

NEW METER NUMBER  |SIZE | PERF & NEWERTE | INDEX READING T
ser [ ] |
i
orange ][ o MeTER NUMBER TaizE Iom PERF & OLD ERTS OLD INDEX READING
ResovaL]” | J
SERVICE ADDRESS SPACE OR APT D, Ty
Horizem Enainecrmg
METERLEFT | EQUIP LEFT~/ CURB LEFT | ~/CUST VALVE Loc. Ns. | s BW. PDL
ON \ OFF on | ofF ON | oFF on | o [ [ [
GREENTAG | YELLOWTAG | TED  KOT MITR 6.5 INWC @ 130 CFil 218 OVER 218
YES ! ND ‘ YES [ NO | TIED PRESSURE
) 3 N
REMARKS VWALkeyv  Sesdeod oF B Tl Yo tes  an (k!f.:

£ ~
ety Tewd 10,35 )

¥

Completed By:

METER | WRONG | INDEX oR

SM{‘IFLE SIZE mwgmsa 3 IMPAIRE

2 4

DAMAGE | LEAK | SETWRONG | LiqUIDS DEMAN
7 8 4 B

OTHER | CORROSION| NO USE l pee | Unauthorized
18 26 21 74 GasN%r;daﬂsm

F-8735 METER RECORD (Rev 0807)

Alr Pollutlon Emisslon Testing
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Pftot Caolibrations

Mothod: #2 sec A WT tocallon:  Whiinker Shop _—
Pitot Dpie Cp 5 PHot Dale op 8 Pllat Daie Cp 5 Piigt Date Cp 3
Tested Tesied Tested Tesied

31 81572010 18162 0.00813-8 9162010 08117 0.007§4-1 -7 YZB200 0.7953 Q008
32 B2&2010 0.8232 0.00543-4 §/16/2010 0.8351 0.00644-2 1482010 0.8261 0.00314-8 2812010 0.8047 0.006
33 H252010 0.8290 G.00143-10 S262010 (.8281 0.00224-3 141212041 0.8408 0.003}4-9 81262010 0.8393 0.006
34 871612010 0.8128 0.003{3-11 2812010 0.8053 0.00584~4 /2472010 0.8218 0.00114-10

38 312 YMERO10 0.8106 0.005¢4-5 g/28/2010 0.8038 0.00204-11

3-6 313 81642010 Q.e034 0.004]4-8 11872010 0.8126 0.006{4-12 W2B2010 0.6149 0.004
37 18,2010 0.6273 0.001}3-14 8/15/2010 0.8074 0,004 4-13 B/24/2010 .8183 {1001

DoP DpS Cp [ Ava Cp S TpP Dps Cp das Aves Cp 8
{P-Typal  {5-Type} «(0.01 (P-Type)  (S-Type} <Q.01

HMEW 31 0.300 0440 081786 0.002 0.8152 0.008

Slatus Pass 0.800 0.8580 0.8289 0.012 Status

Dale B6R010 04.850 1450 08013 0014 Dotz

Tester pt Tesgtar

MEW 32 0.340 0.500 08164 0.007 ¢.8232 Q.005 4.2 G.260 0,400 0.8283 0.001 0.8291 0.003;
Status Pass (.550 0.850 0.6248 0.002 Siatus Pass 8.650 0.780 0.8260 0.003

Date BR2HI010 1.050 1.600 0.8283 0.005 Dale 114872010 0820 1300 0.8328 0.004

Temtar oh Tastar BT

MEW 33 04.310 0.440 0.8310 0.002 0.8280 0.001 4.3 0.350 (.450 0.8367 0.004 0.8408 G003
Stotus Pass 0.580 0.B30 0.6276 0,001 Stalus Pags 3.676 0.830 0.8434 0.003

Date 8252016 1.050 1.500 0.8283 0.001 Oatp 171272011 1.050 1.450 0.0426 4.002

Testsr ph Tester PTH

MEW 34 £.340 0.500 Q0.5164 0.004 0.8128 0.003 HEW 44 0.310 0.450 0.8217 0.000 08218 0.001
Status Pass 0,850 0.840 0.8083 0004 Stalug Pass 0.670 06.87¢ 0.8228 0.001

Cale S152010 0.980 1.450 0.8139 £.001 Date 82472010 1.100 1.600 3.8208 0.001

Tasier il Tester ph

45 0.340 0.520 0.8005 G.003 0.8036 0.002)

Statug Status Pess 0.540 2.820 0.8034 0.000

Date Date 9282010 0.930 1.400 0.8068 0.003

Testar Tester pt

4-6 0.330 0.480 ¢.8203 0.009 .8120 0.008]

Status Stots Pass .620 4.820 0.8127 0.001

Date Date 13/8:2010 0.920 1400 0.8025 0.010

Tastar Tester PT

MEW 37 0,360 0.430 0.8269 0.000 0.8273 000 4-7 0.270 4.420 0,7938 0.002 0.7953 0.008]
Status Pass 0.830 0.760 .8287 8.001 Status Pais 0.660 0.840 0.8083 0.013

Date 8182010 0.980 1.400 0.6283 0,001 Datn 928/2010 0.940 1.500 0.7837 0.012

Testsr = Tester PT

MEW 3-8 0.310 0,450 0.8217 0.010 04117 0.007] 4B 0.330 0.610 0.78584 0.008 0.8047 0.006
Statup Pasn 0.530 0.730 0.8108 0,001 Siatius Pars 0.610 0.780 0.8110 (4.008

Date BHEZ00 0,920 1.400 0.B026 0.009 Date 912812010 0.930 1400 0.8069 0.002

Tester el Tester pt

MEW 3-8 0.320 0.440 0.8443 0.008 0.8351 C.006IMEW 4-8 0,270 0.380 0.8345 0.005 0.8393 0.00
Status Pass 0.580 0.820 0.8326 0.002 Status Poss 0.620 8730 0.8356 0.004

Date 8/16/2010 0.886 1.400 0.8283 0.007 Dato 8/25/2010 1.100 1.800 0.8478 0.008

Tester pl Teslar ph

BEW 310 0.320 0,460 (1.8267 0.002 0.5281 0.002

Statug Pass 0,840 0.910 0.8302 0.002 Status

Date 91252010 1.0580 1.500 0.6283 0.600 Date

Tastor i Teater

MEW 311 0.300 0.460 0.7985 ¢.008 0.4053 0,005

Statug Puss 0.680 0.860 0.8037 0.002 Status

Date 1252010 0910 1.350 0.56128 0.007 Date

Tester ph Tester

MEW 312 0,320 0,470 0.8168 0.008 0.8106 D.GOJMEW 4-12 0.280 .420 (.8083 0.007 0.6140 0004
Sintus Pass 0.660 0.850 0.8036 0.007 Status Fass 0.670 0.840 8185 ¢.001

Dale 91182010 0.940 1.400 08112 0.001 Oate 2512010 1.100 1.600 0.8208 0.008

Testar 3 Testar ph

MEW 313 0.300 0.450 0.0083 0.005 .8031 GOGHMEW 413 0.320 0470 0.8169 0.0z 0.8153 0.001
Stitus Pass 0.680 0.860 0.8037 0.001 Status Pass 0.850 0.980 0.8146 0,001

Uatp 9HER2010 0.840 1.460 0.7971 0.006 Dala 972412040 1180 1,700 0.8143 0.0t1

Tesiar pl Tesier ph

MEW 314 0.29% 0.440 0.6037 0.004 38674 0.004

Statug Pass 4.580 0.660 0.8130 0.605 Status

Cate Q152010 0860 1480 0.8055 0.002 Dats

Testec pl Toster
Horlzon Engineering
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Pliat Calibrations

Hathod: 252 nac 4 WT Location  Whilaker Shap
Filst Dato Cp 8 Pitot Oalo Cp B [ Dain Dato Cp B
Tastod Tasted Fagiod Tesiod
51 11 araeme 0.827¢ (LGD4FG~1 B2EEZ010
5-2 5-12 D50 28268 Q0062 WO2010 B2572010 8008 0.005
53 513 GI1E72010 0.8430 [eRasto L] BEZ01G W22010 O34T 0.004
St gn&zatn 8362 0.00535-14 BABZ00 0.B310 20063 BEROG 0.8148 Q.007)
55 WEROID O B207 G008 5-15 onERLI0 a3l Q.0846-5 B0 BRI 0.83%9 €.00%
5.8 BHERO1Q 0.B0R7 DOUT5-15 Wis2010 0.8125 0.0088-4 WEER010 BRA72010 D.8404 ©,00%]
57 Wid2010 Q6402 LOD45-17 71 Q472010 Rty rirah (] 0.8399 O
58 wasoe [1R:xtery 0006510 BHE040 G030 DO0B{ T2 [eiorehing H1672010 0.83485 0.001
58 UZE2010 08286 O.DOE[5.19 7-3 10 [+8: 233 sAreN]
5-10 RS20 Gaizs 0.0 = S2E200 V1034143 0.8357 0.007
DpP Dps Cp g Ave Cp B a8 Ave Cp S
{P-Typo) _ {S-Tyve) . <0.01 — <0.01
HEW 0.1 o.802 GBI 0.005
Slatuy Slatug Pass 0.008
Oate Dats S25/2010 a.008
Tazler Tosior ph
B
MEW 5.2 4330 0.470 08200 @003 0.6264 0.002)
Simius | Status P veie 2820 G.8287 ©.001
Dato Onts wigzomn [t 7o) 1400 c.2at 0002
[Toaler Tazter pt
MEW 83 0330 O.EGD {.8043 2.000 o.8100 0.0004
Btaduy Stafuy Pass o560 0600 0.8016 0.605
Date Dats wigo ou70 1400 8241 0.013
Teatn Totier pt
B3 0.220 0.450 o338 2004 G832 0.00%)
Blatus Pasz i3] 0.850 0.8455 0.000 Btatus
Dato [Eatdash) fideite] 1.300 0.B283 0,008 Date
Tosler 4 Tosier
HEW &4 0.320 0470 o.01EE 0004 6.6207 BOCSIMEW &5 8.340 0830 .79 0807 L7967 0.005
Etatuy Pazs D640 0950 0.8169 0.004 Stolss pass o590 0.850 008 .00
Dals Y2501 1.050 1.500 0.6283 0.008 [Batn Sninee 0.080 TEM 0.6002 O 00
Toxter ph Tosinr =1
HEW 56 6310 D420 a.8127 0.010 2.8077 QOTIMEW 549 0.270 0382 0.6345 8001 05X 0.6L3
Btatus Pass ¥:300] o520 a.7ueh 0.010 Slaluz Paza 2323413 (i sd 0.8307 4004
Date BHEROI0 0.620 1.400 B.E2E 6.200 Dala BREZMO emo 1.300 0,8283 0,005
Toxtosr pt Toster B
&7 0.369 0460 0.8486 a.601 a.p4a7 Q008 EW 71 0.3:10 0450 08217 0002 08150 & 002,
Slatus Pagg 2690 D54 D.868G 0.006 Status Paxs 0540 0.538 08169 0083
Dain SITAZ0T1T 4.U88 1.360 D5.84385 2.006 Cale [l 1.100 1.600 08009 .00
Tostes nt Tesler oy
KBV &8 il 0.450 0.8348 0.00% [2R:xierd O.COGHHEW 7-2 0.250 0440 08037 Q.60 0.8112 2.005
Slwtus Pags Q620 0.L00 0.8117 B.008 Siolus Pacs 2810 B8.200 0.8180 0.003
Dt 82472010 1180 1850 8340 0.004 Dato W20 1.050 1850 X3 283 0004
Toatar ph Testar h
HEW &9 .20 0.300 0.8237 0.003 DHRES 0005
Slatus Fasy G800 G BT Q8222 .00 Btatun
Dats BRE2010 1100 1.580 G.R3D ¢.007 Dite
Tasier h Tosis
510 0.280 {430 0.7u83 0.014 08123 G 0OHH EW T4 0,250 0.460 07861 G009 07053 Q.809]
Bintuz Pass 0.668 0.840 [1R:vsrg 2011 i Pesg 6820 0080 07838 6.004
Ot WSL010 a.850 1.400 0.0188 ¢.003 Dnte BRE2010 0820 1600 0.8043 0009
Toster ot Tastoe ph
B-11 oo 0.450 0.E310 0.003 0.8270 .50
Siatue Pase 0.620 680 28316 2003 Etatun
Date 142016 0538 1.350 o817 0.008 Dato
Teslar Bt . Yeutor
HEW 512 0.200 Q.40 0,835 0004 083D BOOMMEW 78 0.280 {420 O ToaR G002 0 BC0S 605
Blatus Pasa Q818 Q850 o.8387 4.002 Gtaun 3 0.800 0.%00 OBORY B.008
Datp WIE2040 6879 1,350 0.8302 0.002 Dato BREIIG 1.000 1.550 o752 0.008
Testar ph Tazler Eh
MEW 513 0310 04408 o818 0012 0.8430 O.COBIREW 7-7 0.470 4080 06354 0.001 o.8337 0.004
Biatus Pazs 0578 o710 o858 0009 Blatus Pz G870 [1§2<4i] 08403 0.605
Dato B16/2010 0.850 1.300 6.8463 0.¢03 Dalo S242010 1.0530 1800 4.8283 0.008
Tastor pl Toster ph
HEW 514 R.300 €330 O8I6H anos 0.8310 QQURMEW 7-8 Q200 {2440 o878 0.003 [1:382:] 00674
Hatus Pocs 05680 B8.760 0 B335 Q003 Status Pags 05580 0.840 o2 vad G008
Dsla jtabirazid G080 1400 0.8325 6002 Data SAGZ01D 0.9%0 1500 0.5043 a1t
Taster pt Testnr B
MEW 815 D.I00 0.420 8367 0.602 0.8301 004 MEW 78 320 0450 0.B340 0.004 0.6383 0.003
Swtug Pass 0.540 0,740 €.B457 0.007 Stnlus Pass G820 6.220 QB3 2.002
Date NER2010 0.950 1,250 Q834G 0.004 Date 82010 [13:514] 1.300 0.B318 .00z
Tester pt Tester pt
HEW E-16 B.250 0.430 Q7680 GO0%4 ba128 0000 MEW 7-10 0.260 Q350 0B8N [0z 0.B404 o008
Status Pass DEBG [iN:3E] 08732 .01 Status Pazs 864D 0.769 08345 o008
Data GHE2010 0.250 1.400 0.8185 [12+55) Date DRAZOI0 1.0 1500 o.847a 0007
Tontny o Tesin ph
711 U445 0Ee20 14124 0.001 Q8389 [eXrix)
Slalus Slatus Pass 0.080 0,835 0.8443 0.004
Dnto Datu 11122010 1.050 1470 00367 ¢.002
Toater Tasiar W
MEW £-38 o300 0.420 Q83T 0.006 o BI0E 0.008j M EW 712 0.300 0,420 0 £367 0.0L0 o0.8388 0.001
Sigius Purss ¢.640 0.760 0.9185 0012 Biatus Peata 067 O.B20 0.8357 0.001
Date BABRGIY 1.200 1400 ©8337 o008 Dals BIBN0 o030 1.300 QBI73 0.001
Taslar pt [ Testar pt
Alooast el )iy 0464 L8108 .00 aemn 0.002
T Stelus Poss Q.640 Q.78 0.8185 0.003
Oaip Dato 1044110 e.e10 10 0.6281 B.O0%
Testet [ Teate S
A2 0.335 TAED (28 2.008 0.8347 D407
Staluy Pags 0610 e g 0.8387 0.002
Caig A0 0.020 1320 18z oo
Tedlar L
Horlzon Enginesring 85
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Pitot Calibrations

Mothod: 82 secd WT Localion:  Whiteker Shop
Pilol Date Cp s Pitat Data [ 5 Filiot Dale Cp 8 Pitnt Datly Cp 5
Tesing Tasted _— Tesied Tested
351 RI252010 0.8387 0.005§55-4 8182010 0.B378 0.008{76-1 QB0 0.6289 0.000]SR-36 92542010 0.8200 0.006!
352 SrRE2010 0.6324 0.083] 651 91152010 0.8267 0.006 8n-2 82672010 0.8382 0.00518R-48 B2H2010 0.8928 0.006;
3n-3 /1842010 0.8322 0.010{65-2 8252010 0.8287 0.004} 10s-1 812512010 0.8280 0.004F5R-484 8/26/2010 0.8366 0.007
34 $/28/2010 0.5240 0.005{6s-3 8/1512010 0.8314 0.006{115-% 8/182010 0.8329 0.0104
d45-1 SH6/2010 0.8355 0.008] 64 B/162010 0.8576 ¢.003] 1451 S152010 0.8070 0.002
81 /18,2010 0.8205 0.000] 655 §/26/2010 0.8280 0.002] tds-2 912612010 0.8032 0.003
55-2 S262010 0,847 0.006Bs-6 872512010 0.8268 Q.002}HT-4 114842040 0.8159 .00
§5-3 8/156/2010 .86348 0.002 SR8 5/28/2010 .8243 O‘Dﬂj —
DpP Dp% Cp ds Ave Cp s DpP Dps Gp 5153 Ave Cp 5

- (P-Type)  (S-Type) <001 1 ©-Type)  {S-Tyne <0.01
MEW 351 {/ 0.260 0.350 0.8413 0.003 0.8387 0,005 MEW FES] 0.330 G.ATG 0.8296 6,007 0.6260 0.00
Status Paus 0.560 Q770 0.8443 $.006 Status Pass 0.610 0.870 0.8280 6.000
Cote /2612010 0.850 1.350 0.8305 0.008 Date /2512010 1.080 1.500 0.8263 0.004
Tester oh O(LLTcster ph
fHMEW 3n-2 €340 0.480 0.833 0.001 0.6324 0.003MEW 8s-2 (.350 0.460 0.8454 0.007 0.8382 0005,
Stalus Pass 0670 0.840 0.838 0.003 Status Pass 0.500 0700 0.8367 0.061
Dale 42512010 1.050 1.500 {.828 0.004 Date 812512010 0.980 1.400 0.8326 0.006
Testar rh Tesinr ph
HEW 353 0.300 0410 0.847 0.016 0.8322 0.010[MEW 1051 0.300 0.430 0.827 0,001 0.6280 0004
Stalizg Pass 0.580 0.820 0.833 0.000 Status Paxg 0.560 0.810 0.823 0.005
Oats BHSR2010 0.820 1.350 0.817 0.018 {ata 926:2010 1.100 1.550 0.834 0.006
Tester M esior ph
MEW 34 0.320 0.470 0.617 0.047 0.8240 O.005MEW 11s-1 0.340 0.470 0.842 0.008 €.8329 0.010f
Status Pass 0.600 0.880 0.827 0.003 vjsmtus Pans 0.810 0.850 0,839 0.008
Dals Eirstrigid] 1.080 1.600 0.828 G004 Date 9416/2010 0.830 1.460 0.618 0.016
Tastar ph Tegtar pt
MEW 4s-1 0.300 0.410 0.8468 0.011 0.8358 C.O0BIMEW 145-1 0.300 G.450 0.808 0.003 0.6070 0.002
Status Pass D.E70 0.800 0.5357 0.000 Statun Pass 0.660 0.840 0.808 0.001
Dete BE2010 0.870 1.400 0.8241 4,011 Date /1572010 0.8%0 1.500 0.804 0.003
Tesier ot Testor pt
HEW §g-1 0.360 0.530 0.815% 0.005 0.8205 G005 MEW 14g-2 0.320 G.480 0.808 0.005 0.8032 0,003
Statun Fass 0.540 0.760 0.8345 G.014 Statug Pass 0.640 0.980 0.800 0.003
Dale 9H5/2010 0.540 1.400 0.8112 0.008 Dailg BR262010 G.950 1,450 0.801 0.002
Teslar pt [ Tester ph
MEW 652 0,280 0.440 0.8037 0.008 08117 U.DGBL HT~4 0.265 0.400 0.806 0.010 06158 £.007]
Status Pass 0.630 0,840 08105 6.001 Status Pazs 0.550 0.810 0.816 0.000
Lrate 8125/2010 1.100 1.600 0.6208 0.008 Cate 117872010 0.940 1.350 0.826 0.010
Testar ph Testar pt
MEW 853 0.280 0.410 0.8326 0002 0.8348 00028 MEW SR-18 0.320 0.460 0.826 0.001 0.8243 0,008
Statug Pass 0.540 0.760 0.83485 0.000 Statuy Pans 0600 0.850 0.832 0.007
Date 91162010 0530 1.300 0.8373 0.003 Datg 8252010 0.950 1.400 0816 0.008
Tesiar pt Taster ph
MEW 554 0310 0.440 0.8310 0.007 0.8378 D.00B3MEW SR-36 0.330 0.430 0.812 2.008 0.8200 0.008]
Status Pans 0.600 0.850 0.8318 0006 Status Pags 0.630 0.820 0.818 .001
Date 916/2010 0,860 1.300 0.8507 0.013 Oatn {282010 1050 1.600 0.628 0008
Testar pt Tester oh
MEW 651 4310 0.440 0.8310 0.005 0.8267 0.008| MEW SR-46 0.310 0.470 0804 0.008 0.8128 0.008}
Status Pans 0.560 0.830 0.5132 0.0%% Statun Pass 0810 0.880 (.820 0.007
Date SH&R010 0.820 1.300 (.8328 0.067 Date 8252010 1.050 1.650 0.815 0.002
Tesiar pt Tasier ph
MEW G5-2 0.320 04560 0.6257 0.004 G.8297 0004 MEW SR-48A (.280 0.400 0.828 0.008 0.8366 0.007]
Stalus Pass 0.680 0870 0.8350 0.0045 Status Pags G610 0.860 0.634 0.003
Date 8/25/2010 1.050 1.800 (.8283 0.001 Date 82612010 1100 1.600 0.848 .01
Testar ph Testar ph
1MEW 63-3 0.310 0.450 0.8217 0.010 0.8314 0.008)
Status Pass (.580 0.810 0.8377 0.006 Statun
Dats 812010 0.960 1350 0.8348 0.003 Date
Testar pt Testar
MEW 654 0.340 0.480 0.8332 0.004 08378 0.0034
Status Pags 0.650 0.760 0.8422 0,006 Status
Diaip 9182010 0.830 1.200 0.8373 0.000 Dot
Tesler pt Tester
MEW 656 0.340 {1480 0.8247 0.003 0.6280 0.002]
Status Pass 0.820 4.880 0.8310 0.003
Date 2812010 1.050 1.500 08283 0.000
iTaster gh
HEW 656 0.320 0.460 08267 0.003 0.8286 0.002
Stgtus Pass 0.600 G.850 0.8318 G003
Dote BZB2010 1.050 1.500 0.8283 0.060
Tegisr ph
Horizon Engincering
Sept_2010_Report Cals 372172011 6:23 PM
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Thermocouple Calibrations

Testers: Location: Horlzon Shop
Ambient Heated
Meterbox Standard, F Measured, F Difference % Standard, F Measured, F Difference %[ Amb. Heated
1 In 55.0 55.0 0.00% 236.0 233.0 0.43% pass pass
16/11 Out 55.0 53.0 0.39% 251.0 249.0 0.28% pass pass
2 In 55.0 56.0 -0.18% 267.0 263.0 0.55% pass pass
1710711 Out 55.0 55.0 0.00% 248.0 251.0 -0.42% pass pass
3 In 55.0 55.0 0.00% 253.0 248.0 0.70% pass ' pass
111011 Out 55.0 85.0 0.00% 241.0 2450 -0.57% pass pass
4 In 64.0 64.0 0.00% 137.0 137.0 0.00% pass pass
114/11 Qut 64.0 63.0 0.19% 148.0 148.0 0.00% pass pass
5 In 58.0 60.0 -0.19% 215.0 213.0 0.30% pass pass
1/3/11 Qut 58.0 60.0 -0.18% 206.0 207.0 -0.15% pass pass
6 In 53.0 60.0 ~0.19% 263.0 262.0 0.14% pass pass
/311 Out 60.0 62.0 -0.38% 272.0 272.0 0.00% pass pass
7 In 58.0 60.0 -0.18% 246.0 247.0 -0.14% pass pass
17311 Out 58.0 60.0 -0.18% 244.0 243.0 0.14% pass pass
8 in 58.0 80.0 -0.19% 143.0 141.0 0.33% pass pass
17311 Out 58.0 60.0 -0.18% 144.0 144.0 0.00% pass pass
g In 58.0 58.0 0.00% 229.0 230.0 -0.15% pass pass
113111 Out 58.0 59.0 -0.19% 250.0 251.0 -0.14% pass pass
10 In 549.0 58.0 0.00% 367.0 370.0 -0.36% pass pass
1/6/11 Out 59.0 59.0 0.00% 367.0 3588.0 1.09% pass pass
11 in 61.0 62.0 -0.19% 127.0 129.0 -0.34% pass pass
114111 Out 61.0 62.0 -0.19% 116.0 115.0 0.17% pass pass
12 in 0.00% 0.00% pass pase’,
date Out 0.00% 0.00% pass pass
13 In 60.0 61.0 -0.18% 280.0 293.0 -0.40% pass pass
117111 Cut 60.0 61.0 -0.19% 280.0 289.0 0.13% pass pass
14 In 55.0 57.0 -0.39% 253.0 256.0 -0.42% pass pass
1/6/11 Out 85.0 54.0 0.18% 246.0 249.0 -0.43% pass pass
19 In 57.0 88,0 -0.19% 268.0 271.0 -0.27% pass pass
1/10/11 Out 57.0 57.0 0.00% 241.0 238.0 0.29% pass pass
20 In 5.0 NA NA NA
113111 Qut 59,0 58.0 0.00% 251.0 248.0 0.42% pass pass
21 In NA NA NA NA
1111741 Cut 58,0 58.0 0.00% 254.0 252.0 0.28% pass pass
Armbient Heated
iter Meter Standard, F Measured, F Difference % Standard, F Measured, F Difference %| Amb. Heated
15 in 0.00% 0.00% pass pass
date Out 0.00% 0.00% pass pass
16 In 58.0 60.0 -0.39% 267.0 268.0 -0.14% pass pass
2/2/11 Out 58.0 58.0 -0.18% 2683.0 263.0 0.00% pass pass
17 In §8.0 59.0 -0.718% 205.0 205.0 0.00% pass pass
2/2/11 Cut 58.0 58.0 -0.19% 228.0 230.0 -0.15% pass pass
18 In 58.0 58.0 -0.18% 230.0 228.0 0.14% pass pass
212{11 Out 58.0 58.0 ~0.19% 231.0 232.0 -0.14% pass pass
Horizon Engineering 88
Meterboxes Jan 2011 3/3/2011 1:13 PM
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Thermuozouple Calibratisng

Parsonngl: JL Locatian: Horlzon Shop
Ambient Hesled lce
Daie Standard, F Maasured, F Difference %| Standard, F Measured, FDlffierence % | Standard, F Msasured, F Diffsrance %

Sample Box - impinger out

t-01] 9/1872010 71.1 71.8 -0.08% X ® 38.6 412 -0.32%

1-02] 97182010 71.3 718 -0.08% X X 43.4 44 8 -0.24%

03] &MB2010 71.3 707 0.11% X X 38.5 37.4 -0.18%

-Gd4{ 871872010 70.1 70.5 -0.08% X X 36.8 349 0.14%

05| 8r1812010 §9.9 68.5 0.28% X X 45.3 453 0.00%

106} 11/12/2010 60.0 69.0 0.18% X x 36.0 33.0 0.40%

1-07| 81812010 74.8 73.9 0.17% X X 48.6 483 -0.14%

108} 117122010 58.0 59.0 -0.18% X X 35.0 35.0 0.00%

[-09] @/118/2010 7.0 F{7X] 0.08% X X 38.3 38.9 0.28%

10| 9/18/2010 70.8 714 -0.08% % % 44.8 43.7 0.24%

11} 8/18/2010 71.0 71.1 -0.02% % x 38.8 37.5 0.46%

-12] 8182010 £89.8 9.6 0.04% X X 48.2 48.7 0.30%

13¢ 971812010 70.3 0.8 -0.04% X X 39.8 37.8 0.34%

14| 1111272010 67.0 68.0 -0.19% b3 X 34.0 34.0 0.00%

18} 9/18/2010 71.2 71.9 -0.13% X x 411 306 0.30%

-18} 111212010 57.0 58.0 -0.19% X X 34.0 34.0 0.00%

17| 9/18/2010 71.1 70.9 0.04% % X 43.5 46.1 -0.32%
Sample Box - oven -

017} 81182010 70.8 70.1 0.158% 282.3 258.7 0.36% X %

018] ansrzoo 71.0 70.4 0.11% 253.7 2504 0.46% x X

019] B/18/2010 71.3 70.7 0.11% 238.9 24D.4 -0.21% x X

0201 gHa/010 €8.8 66.3 0.08% 219.8 221.3 -0.22% X %

1868] 9M8/2010 70.4 69,7 0.13% 2238 219.8 0.56% % X

172] 81872010 75.1 78.1 0.19% Z14.9 2143 0.08% X X

73] 141272010 80.0 B4.0 0.19% 245.0 244.0 0.14% X X

184] 81872010 71.2 70.1 0.21% 203.8 202.5 020% X 4

185] 111212010 60.0 65.0 0.19% 205.0 205.0 0.00% % b3

188] sH8s2010 70.9 70.2 0.13% 215.2 213.8 0.18% % X

187} 8/18/2010 71.1 mn.5 0.11% 208.6 208.8 -0.18% X X

188| @/18/2010 70.9 70.1 0.15% 2837 2614 0.32% X X

188 ©/18/2010 707 71.3 -0.11% 2149 215.3 0.18% % x

150 9A118/2010 70.3 68.5 0.15% 257.6 2525 0.71% x X

228 0.00% 0.00% X X

230] 1171262010 60.0 58.0 0.18% 2410 250.0 -1.28% X X

az7] ensrz010 71.1 70.3 0.15% 205.9 207.3 -0.21% X %

328 14112/2010 50.0 60.0 0.00% 248.0 243.0 0.43% * X

329) 8/18/2010 69.9 68,1 0.16% 2335 236.1 -0.38% x b

331} 9/18/2010 71.3 70.2 0.21% 253.4 258.5 -0.48% X X

84
Horizon Enigneering
12/1/2010 1:48 PM
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TELEPHONE ZE54-8524 {«nce coon sua)

@L”aﬂf 665213 @Omfja”pa“ﬂ‘“’ MWFRG RED CD:‘MI{E" {fi’LﬁS

SABE MNLE 1A T ANMEMN L L] RO BOX 20116 L' PORTLANG, OIREGON B7220

_':‘ f?‘ i e ek Y :: ,f:f .
FOR s
Altek Calibrator L
; 5 A
Series 22 i !
ool e,
Serialf# 10663707 A
Submitted By e Uy
Horizon Engineer o
13585 NE Whittakl e
Portland, OR 97230 .. , 2y F
S S
5 T
Test Error Test Error Certified By:
0°F +, 4 300°F +.6 Gordon Model
50°F +.,4 35p°w +.6 5050 Serialg
100°F +.,4 400°F +.7 10270 Resubmssion
150°%F +.5 450°F +.6 Date: 10-30-10
250°p +.7 500°F +,1

Phe wecuraey staied on this conificate is tracenble 1o the NATIONAL WSTITUTS OF STAND-

ANUS through certification

Fadgel Company.

Test Condltlons

dovuments uno fife in the Motrulogy Latburatory

ul the Girnnt

Authorized Signatures

AMBIENT TEMP.:  68°
N PERFORMED BY: /%7 é
REL. HUMIDITY: 564 2Y (
DATE: 7-71-10 -
REPORT NO.: 1p@_2 | %/6
. APPROVED BY: ggé fad’
20756 4

SERVICE ORDER:

F.O. NUMBER:

RESUBMISSION DATE: 7-1~11

80

A Satisfied Customer is Our First Considerarion
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MPU.

RED LUﬂ!FY U"i‘N&

@vam‘ €é>geﬁ @0111Faﬂ% e

TCLEFHONE 2B4-8 524 (ants cooc sl

U338 NLE 1E Tk AVENUE F.O . BOX 20018 ]

CERTIFICATE

RORTLAND, OREGDNM 97220

o
e+
-
4

Pl

I ;

. ﬁ’\*—j‘ % ;} o ;
B 'J" - e . Q}\:g -,
FOR ‘L”"‘ ‘ ¢ {(f“
e
Altek Calibrator 1A
Series 22 Py -
o ol
Serial# 1040030
Submitted By o o s A
Horizon Engineer =
13565 NE Whitta o
By
Portland, OR 97230 .. Ly 8
3§ A ta ¢
Test Error Test = Error Certified By:
0D°F -1.0 300&8F -1.0 Gordon Model
50°F ~1.0 35p°F ~1.0 5050 Serialy#
100°F -1.0 400°F -1.0 10270 Resubmission
150°F ~. 38 450°F -7.1 Date 10-30-10
200°F -.9 500°F ~1.5
The steeuracy stided on i certificate is raceabie  the NATIONAL I#sTITUT:s ) TANIDY

AHDS through cortilleation docwments on e §n the Metrolugy
Fdget Compunye,

Test Condliflons

Labarartory of

hL Granl

Authorized Signatures

H

AMBIENT TEMPE. : £8° :
- PERFORMED BY:
REL. HUMIDITY:  g5g3
DATE . 7_9.190
REPORT NO.:  1p@-3
APPROVED BY:
SERVICE ORDER: 33756

P.O. NUMBER: RESUBMISSION DATE:

Bb thyt.

7~1-11

A Satisfied Customer is Qur First Consideration

91
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@L’aﬁf Séﬁeﬁ @omioango ___MFG RED COMET OVENS

TELEPHONE 2545524 {anca cope 508}

4233 NLE. 147vH AVENUE L B.O.80% 2016 T PORTLAND UREGON 97220

CERTIFICATE

o
FOR o -
Type K Thermocouple 1:3
1/4" x 36" wiml e
Serial# 20075?{
TR Ry
Submliited , - 5
Horizon Enginger )
7 e

13585 NE_ Whittal

Portland OB 87910 L . %
' 2T A ™ ®
T/C # 32°p 212°F
200701 +. 8 -1.4
200901 + .4 ~1.1
201001 +.8 ~-1.3

Certified By: Gordon Model 5050 Serial# 10270
Resubmission Date: 103010

The aveuracy stated on this certificate §s raecable to the NATIONAL BUREAU OF STAND-
ARDS through certificadon documents on file in the Metrology Laboratory of the Grang

Edgel Compnny,

Test Condlilons Authorized Slgnatures

AMBIENT TEMP. : 75°F

PERFORMED BY:  //,
REL. HUMIDITY:  59% 7

B DATE : £-23-10 ‘ -
REPORT NO.: 70F-1 ‘
” APPROVED BY:  [mnly Edec d
SERVICE ORDER: 20748 i 4]

P.O. NUMBER: RESUBMISSION DATE:  6-23-11

a2

A Satisfied Customer is Our First Consideration
ED_000719_00031985-00099



@vam’ (g_:égeﬁ @omi:anpa

AZ3E N E. 1a7T AVENUE

MEG RED COMET QVENS

TELEPHONE A54~E524 (4nce tont sant

LS FORTLAND, OREGON 97220

PO @0Ox 20018

CERTIFICATE

PR T AT
DITI T T iy &
EU u CoAL
FOR e
Type K Thermocouple éf&
1/4" x 36"w/piig Tgp
1/8" x 3"w/piig o _
e
Submitied ?y . 4"
Horizon Englnega,ri 5
13585 NE Whittake e
T
Portland, OR 97230 o ATy
T/C # 32°F 212°F
200602 +.5 ~1.9
200702 +1.5 -1.6
200802 +1.7 ~2.2

Certified By:

Gordon Model 5050 Serial# 10270

Resubmission Date: 10-30-10
The aceuracey sinted on this certificade is receable | lo the NATIONAL WSTITUTE (I $TANID.
eertilication docuaiments on Tile in the Metrodogy Laboratory of !hz. Lernint

ARDS throuph
Edgel Compuny.

Test Conditions Au(horlz&d Signatures
AMBIENT TEMP.: gg°p ,
PERFORMED BY; /f@
REL. HUMIDITY: ©ggg 7
N DATE:  7.1-10
REPORT NO.:  {qgg_1 &gr »ﬂ/@
N APPROVED BY: E}BB
SERVICE ORDER: 20756 U
P.O. NUMBER: RESUBMISSION DATE: 7-7~11

A

93

Satisfied Customer is Our First Consideration
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@nam’ €6geﬁ @OMFC{#?@“ .

QB33 NLE, 1471 AVENUE e}

CERTIFICATE

P.0O.G0X 20Q11s i

TELEPHONE REA+BEE24 {anpa poos soal

FORTLAND, OREGOMN 97220

- 7“"'“‘% 4 3 -
N S §% ij
FOR L
Fluke Digital %t
) 55
Model 52 ¢
Serialf 607521 o
Submilitted By S
Horizon Engineeri s
I Spvayy - VA o i gt
13585 NE Whittak e
_ Portland, OR 97230 . . 5 ¥
N
Test Error 11 Error T2 Certified By:

. Gordon Model5050
100°F ~0.2 +0.4 Serial# 10270
300°F +0.6 +1.4 Resubmission Date:
500°F +0.0 +0.6 10/30/10
800°F -0.3 +0,4

1000°F +0.2 +0.8

The aveuracy staied on this cortificale is traceable (o (he NATIONAL WsTiTuTs O
ARBS through cortificntion docoments on fle o the Metrulogy Laborutory

Fdget Company,

Tes! Condlitions

AMBIENT TEMP.: 65°F
REL. HUMIDITY: 45%
| DATE: 3/19/10
REPORT NO. : 100-1
SERVICE ORDER: 54701

P.O. NUMBER:

A Satisfied Customer

STAND.
ol the Gram

Authorilzed Slignatures

PERFORMED BY. Y2/
e

APPROVED BY: @Jﬂ &ggl/é

3/19/11

HESUBMISSION DATE:

84

is Our First Consideration
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HORIZON

ENGINEERING 13585 NE Whitaker Way « Portland, OR 97230
e Phone (503) 255-5050 « Fax (503) 255-0505
www.harizonengineering.com

January 12, 2010
Horizon Engineering Shop
Barometer Calibration

_National Weather Service (PDX Int'| Airport) | 29.82"Hg
TV 1 ; 30.0"Hg
TV 2 / 29.8"Hg
V3 V 29.8"Hg
TV 4 30.0"Hg

Shop | 30.1"Hg
Shortridge #1 30.1"Hg
Shortridge #2 ‘ 30.0"Hg

Shortridge #3 29.8"Hg

| Paul Heffernan's personal wrist barometer 29.8"Hg

All pressures are absolute, read at the Horizon Engineering shop.
Margery P. Heffernan

85

Air Pollution Emission Testing
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Liquitr Technotony Corporation

Industry Leader in Specialfy Gases, Eguipment and Service

Certificate of Analysis (- 251832
- EPA PROTOCOL GAS - ,
RN 20
Customer Am Test - Air Quality (Preston, WA)
Date July 29, 2000
Delivery Receint DR-25475
Gas Standard 945.0 ppm CO, 22.00% 02, 22.00% Oxygen/Nitrogen
Final Analysis Date July 29, 2009
Expiration Date July 29, 2012
Componeni Carbon Monoxide, Carbon Dioxide, Oxvyeen
Balance Gas Nitrogen
Analytical Data: DO NOT USE BELOW 150 psig

PA Protocol, Section No. 2.2, Procedure G-1

Reported Concentrations
Carbon Monoxide; 981.1 ppm +/- 9.8 ppm
Carbon Dioxide: 21.23% +/- 0.21%

Oxveen: 22.22% +/- 0.22%
Nitrogen: Balance

Reference Standards: :
SRM/GMIS: GMIS GIVES/GMIS GMIS

Cylinder Number: CC-251970 CC-115915/CC-158974 CC-B5458
Concentration: 1003.2 ppm CO  19.4% C0O2/39.86% CO2 20.97% Oxygen
Expiration Date: 11712410 01721711 - 03/17110 . 04/15/1]
Certification Instrumentation _

Coroponent: Carbon Monozxide Carbon Dioxide Oxygen
Make/Model: Nicolet - Nexus 470 HP58901 Servomex 244a
Serial Mumber: AEPY9000154 3336A59393 1847

Principal of Measurement: FTIR ™D Paramagnetic
Last Calibration: July 02, 2009 July 67, 2009 July 01, 2009
Cylinder Data

Cylinder Serial Number: CC-251832 Cylinder Outlet: CGA 590
Cylinder Volume: 140 Cubic Feet Cylinder Pressure: 2000 psig, 70°F

Analytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-97/121.

Mike Duncon

Certified by:

Unmatched Excelfence ag

2564 Femparton Drive ~ Apopka, Florida 32703 ~ Phone {(407)-282-2880 ~ Fax (407)-202-3313
-~ www.liguldischeom.com ~

ED_000719_00031985-00103



- Liguid Techiology Corporation

Industry Leader in Specially Gases, Equipment and Service

TR ODIASLD
‘ Certificate of Analysis C:@ ’ :
- EPAPROTOCOL GAS - - o —
- TR Y 208 |
Customer Am Tesi - Air Quality (Preston, WA) -
Date : ‘October 22, 2009
leiveg R{:beigt DR-26472
Gas Standard 440.0 - 495.0 ppm CO 12.00% CO2, 12 OO% Oxvaan/}:%trogen
Final Analysis Date October 22 2009
Expiration Date October 22, 2012
Comporent ' Carbon Monoxide. Carbon Dioxide, Oxveen
Balance Gas Nitrogen »
Analytical Data: ‘ B0 NOT USE BELOW 150 psig
PA Protocol, Section No. 2.2, Procedm‘e G-1 .
Reporied Concenirations
Carbon Monoxide: 480.8 ppw +/- 4.8 ppm
Carbon Dioxide: 12.05% +/- 0.12%
Oxveen: 12.02% +/- 0.12%
Nitrogen: Balance
Reference Standards: '
SRM/GMVIS: GMIS . GMIS/GMIS : GMIS/'GMIS
Cylinder Nnomber; CC-166528 CC-158114/CC-125534 CC~166423!CC~85458
Concentration: . 4963 ppm CO  7.20% C02/13.31% CO2 10.10% 02/20.97% Oxygen
Expiration Date: 04106111 0B/26/10 - 01/28/11 03/04/11 - 04515/11 :
Certification Instrumentation . o
Component: Carbon Monoxide Carhon Dioxide Oxygen
Make/Model: Nicolet - Nexus 470 Agilent 7890A Servomex 244a
Serial Number: AEPS2000154 CN10736166 1847 .
Principal of Measurement; FTIR GC-TCD  Paramagnetic
Last Calibration: Octpber 08, 2009 September 23, 2009 ~ October 22, 2009
Cylinder Data . _
Cylinder Serial Number: EB-0017560 Cylinder Qutlet: CGA 590
Cylinder Volume: 140 Cubic Fest = Cylinder Pressure: 2000 psig, 70°F

Analytical Uncertainty and NIST Traceability are in comphance: with EPA—&SOO/R-S‘G’/ 121.

o D

Mike Duncan

Certified by:

Unmatched Excellence - '} . g7

' 2564 Pemberion Brive ~ Apopka, Florida 32703 - Phone {R07)-292-2530 ~ Fax (407)-282-3312
~www.iiquidiechcorp.com ~
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Liguid Terhuology Corporation

Industry Leader in Speciaity Gases, Eguipment and Service
v %erﬁ:g;ate of Ar?algsis 6 C 9749 tg’
- EPA PR LGAS. .
A PROTOCOL GAS N D T
Customer Am Test - Air Quality (Preston, WA)
Date QOctober 01. 2009
Delivery Receipt DR-26337
(Gas Standard 900-995 ppm NO, 900-995 ppm S02. 900-995 ppm CO/N2-EPA PROTOCOL
Final Analysis Date September 30, 2009 :
Expiration Date September 30, 2011 o
DO NOT USE BELOW 150 psig
Analvtical Data: )
EPA Protocol, Section No. 2.2, Procedure G-1.
Reported Concentrations:
Nitric Oxide: 967.8 ppm +/- 9.6 ppm
Solfur Dioxide: 936.1 ppm +/- 9.3 ppm
Carbon Monoxide: 979.8 ppm +/- 9.7 ppm
Nitrogen: Balance
Total NOx: 968.0 ppm
: ** NOx for Reference Use Ouly **
Reference Standards
SRM/GMIS/NTRM: GMIS GMIS/GMIS . GWIIS/GMIS '
Cylinder Mumber: CC-100805 CC-115955/CC-159050 CC-231867/CC-251970

Concentration:

Expiration Date: 11712710
Certification Instrumentation

Component: Nitric Oxide
Meke/Model: NEXUS-470

Serial Number: AEP99000154
Principal of Measurement: FTIR

Last Calibration: September 22, 2009
Cylinder Data

Cylinder Number: CC-92945
Cylinder Quilet: CGA 660
Expiration Date: September 30, 2011

R

803.2 ppm NO  758.3/1472.7 ppm SOZ/N2
05/05/11 - D6/27/10

Sulfir Dioxide
NEXUS-470
AEPID000154
FTIR

September 22, 2009

Cylinder Volume:
- Cylinder Pressure:

769.5 ppm CO/1003.2 ppm CO
1/10/10 « 1112710

Carbon Monoxide
NEXUS-470
AEPSI0N0154
FTIR

September 22, 2009

140 Cubic Feet
2000 psig, 70F

Analytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-97/121.

Mike Duncan

Certified by:

Unmatched Excellence
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2564 Pemberton Orive ~ Apopka, Florida 32703 ~ Phone {407}-202-2080 ~ Fax (407)-282-8313
-~ www.liguidtecheorp.cont ~
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Liguiv Techwology Corporation

Industry Leader in Specialty Gases, Equipment and Service
Certificate of Analvsis C C R4 ‘2_(9‘4
- EPAPROTOCOL GAS - 3
o RAM2 AT
Customer* Am Test - Air Quality (Preston, WA)
Date July 15. 2009
Delivery Receint DR-25378
Cyas Standard 23.0 ppm NO. 25.0 ppm SO2. 25.0 ppm CO/N2-EPA PROTOCOL,
Final Analysis Date July 13. 2009
Expiration Date July 13,2011

DO NOT USE BELOW 150 psig

Analvtical Data:
EPA Protocol, Section No. 2.2, Procedure G-1.

Reported Concentrations:

Nitrie Oxide: 24.5 bpm +/- 0.24 ppm

Sulfur Dioxide: 25.7 ppm +/- 0.25 ppm
Carbon Monoxide: 25,2 ppm +/- 0.25 ppm

Nitrogen: Balance
Total NOx: 24.5 ppm
** NOx for Reference Use Only **

Reference Standards

SRM/GMIS: GMIS GMIS GMIB

Cylinder Number; CC-759739 Ce-125502 CC-15897¢6
Concentration: 24.5 ppm NO/N2 25.8 ppm SO2/N2 25.1 ppm CO/MNZ
Expiration Dats: 01720711 07/29/10 08/04/10
Certification Instrumentation

Component: Nitric Oxide Sulfur Diexide Carbon Monoxide
Make/Modsl; NEXUS-47¢0 NEXUS-470 NEXUS-470
Serial Number: AEPI9000154 AEPDIS000154 AEPSB000154
Principal of Measirement: FTIR FTIR FTIR

Last Calibration: July 04, 2009 July 02, 2009 July 02, 2000
Cylinder Data

Cylinder Nuraber: CC-184264 Cylinder Volume: 140 Cubic Feet
Cylinder Quilet; CGA 660 Cylinder Pressure: 2000 psig, 70°F
Expiration Date: July 13, 2011

Analytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-97/121.

Certified by:

M e

Mike Duncarn

Unmatched Excellence

2564 Pembertaon Drive ~ Apopka, Florida 32703 ~ Phone {407)-232:2890 ~ Fax (407)«292-3313
~ www.higuldtecheorp.com ~
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Liquis Tehnology Corporation

Industry Leader in Specially Gases, Equipment and Ssrvice

Certificate of Analysis Q@ % ! O B8O
EPA PROTOCOL GAS P C)*,Qﬂ/
Customer Am Test - Alr Quality (Preston, WA)
Date April 14, 2009
Delivery Receipt R-24477
Gas Standard 490.0 ppm NO. 490,0 ppm SOZ. 490.0 ppm CO/MNZ-EPA PROTOCOL
Final Analysis Dats April 09, 2009
Expiration Daie April 09,2011
DO NOT USE BELOW 150 psig
Analvtical Data:
EPA Protocol, Section No. 2.2, Procedure G-1.
Reported Concentrations:
Nitric Oxide: 527.4 ppm +/~ 5.2 ppm
ulfur Dioxide: 482.2 ppm +/- 4.8 ppm
Carbon Monoxide: 492.8 ppm +/~ 4.9 ppm
Nitrogen: Balance :
Total NOx: 527.4 ppm
** NOx for Reference Use Only **
Reference Standards _
SRM/GMIS: - GMIS/GMIS . GMIS/GMIS OMIS
Cylinder Number: CC-158975/CC-166610 CC-125502/CC-56859  CC-166528
Conceniration: 437.5 ppr/748.2 ppm NO 387.7/717.2 ppm SO2/NZ 496.3 ppm CO/N2
Expiration Date: 11/14/08 - 07/24/10 04/08/16 - 10/18710 04/06/11
Certification Instrumentation
Component; Nitrie Oxide Sulfir Dioxide Carbon Monoxide
Make/Model: NEXUS-470 NEX1IS-470 NEXUS-470
Serinl Number: AEPISQ00154 AEPBO000154 AEPI9000154
Principal of Messurament: FTIR FTIR FTIR
Last Calibration: April 02, 2009 April 02, 2000 April 03, 2009
Cylinder Data
Cylinder Number: CC-310802 Cylinder Volume: 140 Cubic Feet
Cylinder Outlet: CGA 660 Cylinder Pressure: 2000 psig, 70°F
Expirdtion Date: April 09, 2011

Analytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-97/121.

B
e

Certified by:
Date:

Unmaitched Excellence 100

2564 Pemberion Drive ~ Apopka, Fiorida 32703 ~ Fhaone (407)-202-2580 ~ Fax (407)-292-3373
~ wwwi.figuititecheorp.oom ~
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Ligquiy Technology Corporation

Industry L eader in Speciaity Gases, Equipment and Service
Certificate of Analysis = 2 00 NSSS

-EPA PROTOCOL GAS -
KMk 2l-haT
Customer Am Test - Air Oualztv {Preston. WA’) , ’
Date June 11. 2009 )
Delivery Receint DR-25026
Gas Standard 47.5 ppm NO. 47.5 ppm SOZ. 47.5 ppm CO/N2~EPA PROTOCOL
Final Analysis Date June 08, 2009
Expiration Daie June 08, 2011
DO NOT USE BELOW 150 psig

Analytical Data:
EPA Pmtocol Section No. 2.2, Procedure G-1,

Reported Concentrations:
Nitrie -Oxide: 46.9 ppm +/- 0.46 ppm
Sulfur Dioxide: 48.5 ppm +/- .48 ppm

Carbon Menoxide: 47.5 ppm +/- 0.47 ppm

Nitrogen: Balance

Total NOx: 46.9 ppm
#% NOzx for Reference Use Only **

Reference Standards

SRM/GMIS: GMIS GMIS GMIS

Cylinder Number: CC-155052 CC-231484 . CC-166617
Conceniration: 50.6 ppm NO/Nz2 50.87 ppm SO2/N2 51.0 ppm COMNZ
Expiration Date: 05/18/10 01/28/11 09/18/10
Certification Instrumentation

Component; Nitric Oxide Suifur Dioxide Carbor Monoxide
Make/Modal: NEXUS470 NEXUIS-470 NEXUS-470
Serial Number; AEPSOOB0134 AEP99D00154 AEPHS000154
Principal of Measurement; FTIR - FTIR FTIR

Last Calibration: June 02,2009 - June D3, 2009 June 04, 2009
Cylinder Data

Cylinder Number: EB-0014555 Cylinder Volume: 140 Cubic Feet
Cylinder Outlet: CGA 660 Cylinder Pressure: 2000 psig, 70°F
Expiration Date: June 08, 2011

Analytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-07/12].

/M i

Mike Duncan

Certified by:

Unmatched Excellence 101

2564 Pemberion Drive ~ Apopka, Florida 32703 ~ Phone (407)-202-2980 ~ Fax (407)-292-3313
~ www.hiquittechcorp.com ~
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Quality Assurance/Quality Control Page 1

Introduction The QA procedures outlined in the U. S. Environmental Protection
Agency (EPA) test methods are followed, including procedures, equipment
specifications, calibrations, sample extraction and handling, calculations, and
performance tolerances. Many of the checks performed have been cited in the
Sampling section of the report text. The results of those checks are on the
applicable field data sheets in the Appendix.

Continuous Analyzer Methods Field crews operate the continuous analyzers
according to the test method requirements, and Horizon's additional
specifications. On site quality control procedures include:

* Analyzer calibration error before initial run and after a failed system
bias or drift test (within = 2.0% of the calibration span of the analyzer
for the low, mid, and high-level gases or 0.5 ppmv absolute difference)

* System bias at low-scale (zero) and upscale calibration gases (within £
5.0% of the calibration span or 0.5 ppmv absolute difference)

e Drift check (within £3.0% of calibration span for low, and mid or high-
level gases, or 0.5 ppmv absolute difference)

e System response time (during initial sampling system bias test)

e Checks performed with EPA Protocol 1 or NIST traceable gases

¢ Leak free sampling system

« Data acquisition systems record 10-second data points or one-minute
averages of one second readings

* NO; to NO conversion efficiency (before each test)

« Purge time (2 2 times system response time and will be done before
starting run 1, whenever the gas probe is removed and re-inserted into
the stack, and after bias checks)

» Sample time (at least two times the system response time at each
sample point)

e Sample flow rate (within approximately 10% of the flow rate
established during system response time check)

¢ Interference checks for analyzers used will be included in the final test
report

* Average concentration (run average < calibration span for each run)

* Stratification test (to be done during run 1 at three(3) or twelve(12)
points according to EPA Method 7E; Method 3A, if done for molecular
weight only, will be sampled near the centroid of the exhaust:
stratification is check not normally applicable for RATAs)
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Quality Assurance/Quality Control Page 2

Manual Equipment QC Procedures On site quality control procedures include
pre- and post-test leak checks on trains and pitot systems. If pre-test checks
indicate problems, the system is fixed and rechecked before starting testing. If
post-test leak checks are not acceptable, the test run is voided and the run is
repeated. Thermocouples and readouts are verified in the field to read ambient
prior to the start of any heating or cooling devices.

Sample Handling Samples taken during testing are handled to prevent
contamination from other runs and ambient conditions. Sample containers are
glass, Teflon™, or polystyrene (filter petri dishes) and are pre-cleaned by the
laboratory and in the Horizon Engineering shop. Sample levels are marked on
containers and are verified by the laboratory. All particulate sample containers
are kept upright and are delivered to the laboratory by Horizon personnel.

Data Processing Personnel performing data processing double-check that
data entry and calculations are correct. Results include corrections for field
blanks and analyzer drift. Any abnormal values are verified with testing
personnel and the laboratory, if necessary.

After results are obtained, the data processing supervisor validates the data with
the following actions:
s verify data entry
¢ check for variability within replicate runs
 account for variability that is not within performance goals (check the
method, testing, and operation of the plant)
e verify field quality checks

Equipment Calibrations Periodic calibrations are performed on each piece of
measurement equipment according to manufacturers’ specifications and
applicable test method requirements. The Oregon Department of Environmental
Quality (ODEQ) Source Testing Calibration Reguirements sheet is used as a
guideline. Calibrations are performed using primary standard references and
calibration curves where applicable.

Dry Gas Meters Dry gas meters used in the manual sampling trains are
calibrated at three rates using a standard dry gas meter that is never taken into
the field. The standard meter is calibration verified by the Northwest Natural Gas
meter shop once every year. Dry gas meters are post-test calibrated with
documentation provided in test reports.
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Quality Assurance/Quality Control Page 3

Thermocouples Sample box oven and impinger outlet thermocouples are
calibration checked against an NIST traceable thermocouple and indicator
system every six months at three points. Thermocouple indicators and
temperature controllers are checked using a NIST traceable signal generator.
Readouts are checked over their usable range and are adjusted if necessary
(which is very unusual). Probe thermocouples are calibrated in the field using
the ALT-011 alternate Method 2 calibration procedure, which is documented on
the field data sheet for the first run the probe thermocouple was used.

Pitots Every six months, S-type pitots are calibrated in a wind tunnel at three
points against a standard pitot using inclined manometers. They are examined
for dents and distortion to the alignment, angles, lengths, and proximity to
thermocouples before each test. Pitots are protected with covers during storage
and handling until they are ready to be inserted in the sample ports.

Nozzles Nozzles are checked for nicks or dents and are measured on three
diameters twice each year. Nozzles are also commonly calibrated in the field by
taking the average of three consecutive diameter measurements as well as
checking for nicks and dents. These field calibrations will be recorded on the
field data sheet for the first run the nozzle was used.
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NO, TO NO CONVERTER EFFICIENCY TEST
Horizon Engineering, LLC

Analyzer ID: 299

Analyzer Model: Thermo Environmental Instruments, Inc. Model 42i
Converter Type: Molybdenum Converter @ 625 degreas C

Date: September 24, 2010

Operator: TAR

Calibration Gas ID: EB-0016739

Procedure: Method 7E, Section 8.2.4.1

Measured Concentration (Cg,) 47.7 ppm
Certified Concentration of Calibration Gas (C,) 52.2 ppm

il

Cqr (measured concentration) x 100 % conversion efficiency

C, (certified concentration)

47.7 X 100 = 91.4 % efficiency
2.2
Method 7E Requirement, Section 8.2.4.1 90 % efficiency
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HORIZON

N S A0 [e] | 13585 NE Whitaker Way « Portiand, OR 97230
ue Phone (503) 255-5050 » Fax (503) 255-0505
www.harizonengineering.com

INTERFERENCE RESPONSE TEST

Date of Test: 3/07/02 Name: Tim Hertel
Analyzer: Type / Model: O,/ Servomex 1400  Serial Number: 000013
Results:
Concentration, % of Span
Test Gas | ppmv or % Analyzer Output Response, % | (25 %)
S0, 170.3 ppmv 0.0 0
*CO, 10% 0.0 0
=*CO 512 ppmv 0.0 0

*Used bottle of CO; at 100% concentration and diluted it with 100% N2 to get a
concentration of about 10% CO..

** Used CO cylinder with 5% concentration and diluted it with 100% N, to geta
concentration of about 500 ppmv CO.

Bias Check:
Test Gas | Concentration, % Analyzer Output Response, % | Bias Check (%)
O, 20.95 20.9 0.2

Performance Specifications:

Allowable
Analyzer EPA Ref. interference Gas Values To Introduce Into Analyzers
Methed (% of analyzer span) (EPA Method 20)
S0, 6C 7% 20020 ppm
0O, 6C 7% 20.9+1 percent
CO, 6C 7% 101 percent
CO 20 2% 500450 ppm

Note: Concentration for SO, was slightly lower than listed; 170.3 ppmv was the
closest concentration cylinder available at the time of the interference checks.
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HORIZON

ENGINEERING 13585 NE Whitaker Way « Portland, OR 97230
1e FPhone (503) 255-5050 « Fax (503) 255-0505
www . horizonengineering.com

INTERFERENCE RESPONSE TEST

Date of Test: 3/01 & 3/07/2002 Name: Tim Hertel
Analyzer: Type / Model: CO, / Servomex 1440 Serial Number: 000166
Results:
Concentration, % of Span
Test Gas | ppmv or % Analyzer Output Response, % | (25 %)
S0, 170.3 ppmyv 0.0 0.0
O, 20.95% 0.0 0.0
*CO 534 ppmv 0.0 0.0

* Used CO cylinder with 5% concentration and diluted it with 100% N, to geta
concentration of about 500 ppmv CO.

Bias Check:
Test Gas | Concentration, % Analyzer Output Response, % | Bias Check (%)
**COs 10.3 10.3 0.0

** Used bottle of CO; at 100% concentration and diluted it with 100% N, to get a
concentration of about 10% COs..

Performance Specifications:

Allowable
Analyzer EPA Ref. Interference Gas Values To Introduce Into Analyzers
Method {% of analyzer span) (EPA Method 20)
80, 68C 7% 200£20 ppm
O, 6C 7% 20.941 percent
CO, 6C 7% 10+1 percent
cO 20 2% 500450 ppm

Note: Concentration for SO; was slightly lower than listed; 170.3 ppmv was the
closest concentration cylinder available at the time of the interference checks.
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Tate or Tesl

Analyzer Type

hModel No

Serlal Number

CleanAir Assst ClaanAir

Insirument Range 100.00 ppm

Span Gal Responge 90 ppm

\Zero Cal Respinss 0.00 ppm Test Location: CleanAlr

2.5% of Callbration Span 2.25 ppm 500 West Wood St
Tester Art Dean Palating, IL 60067

You may intraduce the appropriate Interference test gasses inlo the analyzer separately or as mixtures.
Thig must be performed both with and without NOX.
intertg ces are gasses thal are potenflally encountered during a test.

Th ReanETesnTngr s must nol ba greater than 2.5% of the callbration span for the analyzsr lesled.

A T

Tesl Gas Type ‘ Condadniit Fiahyzer Rasponsa 1. Ale

NO 13.50 ppm NA

NO2 15.24 ppm NA

HCL 8.32 ppm 80.00 0.00%

H2 44.64 ppm 90.00 0.00%

So2 17.21 ppm 90.50 0.56%

CH4 44.17 ppm 80.00 0.00%

NH3 ’ 8.73 ppm §0.00 0.00%

CO 44.799 ppm 90.00 0.00%

N2O ) 8.51 ppm 80.00 0.00%

CO2 High . 15.17 % 88.301 0.78%

CO2Low ' 4.45 % 89.30) 0.78%
89.00

HeO ) 127 %

Tesi Gas Type

NO

NO2 . NA NA

HCL 10.46 ppm 0.12 0.13%
H2 50.1 ppm 0.00 0.00%
502 19.31 ppm 0.40 0.44%
CH4 : 49.57 ppm 0.00 0.00%
NH3 3.8 ppm 0.001 0.00%
co 50.27 ppm 0.00 0.00%
N2O 10 ppm 0.00] 0.00%
CO2 High 17.02 % 0.00 0.00%
COZ Low 4.99 % 0.00]. 0.00%
H20 1.27 % . 0.00 0.00%

1515 ppm | . AAL20914

HO

NOZ 17.1 ppm L1652
HCL 10.46 ppm NAZE733
~ H2 50.1 ppm " ALMB2896 -
S02 19.31 ppm ALM4B049
CHa 49.57 ppm AALZ1367
NH3 9.80 ppm ALM52993
co 50,27 ppm ALM10054
N2C 10.00 ppm ALMBE1673
CO2 High 1702 % ALM 36532
- CO2 4.99 % ALMB7876
%H20 .27 % MK8204080
N2 90.98/% K24662
i NOX 826.2 ppm ALMSBT05

Tester @7} 4%29”‘/?/3

@D

108

ED_000719_00031985-00116



"
—= ‘ =

HORIZON

ENGINEERING 13585 NE Whitaker Way » Portland, OR 87230
e Phone (503) 255-5050 « Fax (503) 255-0505
www.horizonengineering.com

INTERFERENCE RESPONSE TEST

Date of Test: 9/30/03 Name: David Bagwell
Analyzer: Type / Model: SO,/ 721-M Serial Number: 000295
Results:

Concentration, Analyzer Output Response, | % of Span
Test Gas | ppmv or % ppmv (200 ppmv)
O, 20.8% 0.0 0.0
COs, 12.71% 0.0 0.0
CO 472 ppmv 0.0 0.0
Bias Check:

Concentration, Analyzer Output Response,
Test Gas | ppmyv ppmv Bias Check (%)
SO, 170.3 170.3 0.0

Performance Specifications:

Allowable
Analyzer EFA Ref. Interference Gas Values To Introduce Into Analyzers
Method {% of analyzer span) (EPA Method 20}
S0, 6C 7% 200+£20 ppm
O, 6C 7% 20.941 percent
CO, 6C 7% 1041 percent
co 20 2% 500+50 ppm

Note: CO, concentration was slightly higher than listed; 12.71% was the closest
concentration cylinder available.
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HORIZON

A3 el [N dd I [e] | 13585 NE Whitaker Way » Portland, OR 97230
uc Phone (503} 255-5050 « Fax (503) 255-0505
www.horizonenglneering.com

January 5, 2011 Project No. 4212

Mr. Gerry Pade

Puget Sound Clean Air Agency
1904 3rd Ave, Suite 105
Seattle, WA 98101-3317

Re: Source Testing: Saint-Gobain Containers, Inc. (SGCI)
5801 East Marginal Way S.
Seattle, Washington 98134

This correspondence is notice that Horizon Engineering is to do source testing
for the above-referenced facility, scheduled for February 8, 2011. This will serve
as the Source Test Plan unless changes are requested prior to the start of
testing.

1. Sources to be Tested: Two Glass Melting Furnaces (Two Sample Points
Total); No. 3 and No. 4.

2. Purpose of the Testing: Compliance with Permit No. 11656. NO, and SO5
testing for Furnace No. 4 is being done in accordance with the Consent
Decree (GCD) that was entered on May 7, 2010, negotiated between Saint-
Gobain Containers, Inc. the EPA and affected states. Chrome testing for
Furnace No. 3 is to demonstrate compliance with the National Emission
Standard for Hazardous Air Pollutants for Glass Manufacturing Area Sources,
40 CFR Part 63, Subpart SSSSSS for affected sources. SGCI previously
tested Furnace 3 for chromium and demonstrated compliance with the
National Emission Standard for Hazardous Air Pollutants for Glass
Manufacturing Area Sources, 40 CFR Part 63, Subpart SSSSSS for affected
sources, however, the earlier test was performed when the furnace was
manufacturing the color antique. SGCI is performing this subsequent test
during the manufacture of champagne green color glass which has a higher
chromium input in the batch. Note that other furnaces have been tested when
running champagne green and demonstrated compliance.

3. Source Descriptions: There are four glass-melting furnaces at the site.
Furnaces Nos. 2, 3 & 5 are oxy-fuel fired, with oxygen gas being used to
support combustion rather than ambient air. This process results in greater
overall energy efficiency, improved energy transfer to the glass, and a
significant reduction in NO, emissions. The primary fuel source of Furnace
Nos. 2, 3, & 5 is natural gas with additional energy input from electricity
delivered through electrodes immersed in the glass (electric boosting).
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Gerry Pade, Puget Sound Clean Air Agency, January 5, 2011 2

Furnace No. 4 is an end-pori regenerative furnace and is air-fuel fired, also
utilizing natural gas as its primary fuel source. As a regenerative furnace, its
increased fuel efficiency is realized by utilizing the heat generated in the
combustion process to preheat the air and fuel used in further combustion
processes. Additionally, increased thermal efficiency is realized by the
regenerative furnace in providing heat to the primary glass-melting process
itself.

4. Pollutants to be Tested: NO,, SOs, and chrome

5. Test Methods to be Used: Testing will be conducted in accordance with EPA
Methods in Title 40 Code of Federal Requlations Part 60 (40 CFR 60),
Appendix A, July 1, 2007.

Glass Melting Furnace No. 3

Flow Rate: EPA Methods 1 and 2 (pitot traverses w/PSCAA Method 29)

COz and O3: EPA Method 3/3A (integrated bag samples NDIR and
paramagnetic analyzers)

Moisture: EPA Method 4 (incorporated w/EPA Method 29)

Chrome: EPA Method 29 (isckinetic impinger technique with analysis
by ICP-OES/ICP-MS)

Glass Melting Furnace No. 4

Flow Rate: EPA Methods 1 and 2 (S- or p-type pitot flow traverses)
CO; and Oz EPA Method 3A (NDIR and paramagnetic analyzers)
Moisture: EPA Method 4 (impinger train technique)

SO;: EPA Method 6C (non-dispersive ultraviolet analyzer)
NOy: EPA Method 7E (chemiluminescent analyzer)

6. Continuous Analyzer Gas Sampling: One, three, or twelve points will be
sampled for EPA Methods 3A, 6C, and 7E. The number and location of the
sample points will be based on a stratification check done according to EPA
Method 7E.

7. Integrated Bag Gas Sampling: EPA Method 3/3A will be sampled
simultaneously and traversed with EPA Method 29 sampling probe. Tedlar
bags will be filled off the exhaust of the sampling train.

8. Quality Assurance /Quality Control (QA/QC): Documentation of the
procedures and results will be presented in the source test report for review.
This documentation will include at least the following:

Continuous analyzer QC procedures: Field crews will operate the
analyzers according to the test method requirements with additional data
backup. On-site quality control procedures include:

s Analyzer calibration error before initial run and after a failed
system bias or drift test (within + 2.0% of the calibration span of
the analyzer for the low, mid, and high-level gases or 0.5 ppmv
absolute difference)

111
e HORIZON ENGINEERING ==

ED_000719_00031985-00120



Gerry Pade, Puget Sound Clean Air Agency, January 5, 2011 3

» System bias at low-scale (zero) and upscale calibration gases
(within = 5.0% of the calibration span or 0.5 ppmv absolute
difference)

¢ Drift check (within £3.0% of calibration span for low, and mid or
high-level gases, or 0.5 ppmv absolute difference)

e System response time (during initial sampling system bias test)

¢ Checks performed with EPA Protocol 1 or NIST iraceable gases

e Oxygen analyzers will be spanned with ambient O, unless there
is an Oy correction.

Leak free sampling system
Data acquisition systems record 10-second data points or one-
minute averages of one second readings

¢« NO:to NO conversjon efficiency test will be provided in report

e Purge time (= 2 times system response time and will be done
before starting run 1, whenever the gas probe is removed and
re-<inserted into the stack, and after bias checks)

» Sample time (at least two times the system response time at
each sample point)

» Sample flow rate (within approximately 10% of the flow rate
established during system response time check)

¢ Interference checks for analyzers used will be included in the
final test report

J Ave;rage concentration (run average < calibration span for each
run

= Stratification test (to be done during run 1 at three(3) or
twelve(12) points according to EPA Method 7E)

Continuous analvzer QC procedures for Tedlar bags: Field crews will operate
the analyzers according to the test method requirements and Horizon's
additional specifications. On-site quality control procedures include:

° Dﬁilykoalibration (zero and span) and calibration error (linearity)
checks

¢ Tedlar bags will be analyzed after daily calibration and calibration
error checks

¢ Checks performed with EPA Protocol 1gases

e Data acquisition systems record one-minute averages of one
second readings

Manual equipment QC procedures: Operators will perform pre- and post-test
leak checks on the sampling system and pitot lines. Thermocouples attached
to the pitots and probes are calibrated in the field using EPA Alternate Method
11. A single-point calibration on each thermocouple system using a reference
thermometer is performed. Thermocouples must agree within =2°F with the
reference thermometer. Also, prior to use, thermocouple systems are
checked for ambient temperature before heaters are started. Nozzles are
inspected for nicks or dents and pitots are examined before and after each
use to confirm that they are still aligned. Pre- and post-test calibrations on
the meter boxes will be included with the report, along with semi-annual
calibrations of critical orifices, pitots, nozzles and thermocouples (sample box
impinger outlet and oven, meter box inlet and outlet, and thermocouple
indicators). Blank reagents are submitted to the laboratory with the samples.
Liguid levels are marked on sample jars in the field and are verified by the
laboratory.
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Audit Requirement: The EPA Stationary Source Audit Sample Program was
restructured and promulgated on September 30, 2010 and was made
effective 30 days after that date. The Standard requires that the Facility or
their representative order audit samples from an accredited Provider.
Currently there are no accredited audit sample providers, and therefore no
audit samples are available. If samples are not available, then audit sample
analysis is not required for the EPA methods used for compliance testing.
The TN! website www.nelac-institute.ora/ssas/ will be referred to for a list of
available accredited audit providers and audits.

9. Number of Sampling Replicates and their Duration:

Three (3) test runs of at least 120 minutes each will be performed on Glass
Melting Furnace No. 3 for chrome.

Three (3) test runs of approximately 60 minutes each will be performed on
Glass Melting Furnace No. 4 for SO: and NO,.

10. Reporting Units for Results: Test results will be expressed as
concentrations (ppmv, gr/dscf), as rates (Ib/hr), and on a production basis
(Ib/ton of glass melted).

11.Emission Limits:

Source Emission Limit
Furnace No. 3 Chrome 0.02 Ib/ton
Furnace No. 4 NOy Interim NOx limit based on
emission factor and annual
production
S0, 2.5 Ib/ton

12.Horizon Engrg. Contacts:  David Bagwell or
Preston Skaggs
(5033 255-5050
Fax (503) 255-0505
E-mail dbagwell@horizonengineering.com
pskagqs @ horizonengineering.com

13.Parent Company Contact: Jayne Browning
%7653 741-7112

Fax 765) 741-4846
E-mail jayne.e.browning @ saint-gobain.com
14.Source Site Personnel: Marlon Trigg
(206) 768-6221
Mobile §2063 730-1888
Fax 206) 768-6266
E-mail Marlon.Trigg @ saint-gobain.com

113
s HORIZON ENGINEERING

ED_000719_00031985-00122



Gerry Pade, Puget Sound Clean Air Agency, January 5, 2011 5

15. Regulatory Contacts: Gerry Pade or

Tom Hudson
(206) 689-4065
(206) 689-4026

Fax (206) 343-7522

E-mail gerryp @ pscleanair.org
tomh @ pscleanair.org
facilitysubmittal @ pscleanair.org

16. Applicable Process/Production/Control Information: Process operating
data and production information that characterizes the source operation is

considered to be:

e Fuel usage during each run
s  Amount of glass melted
¢ All other normally recorded process information

Process/Production/Control information is to be gathered by the Source
Site Personnel and the production rate provided to Horizon for inclusion
in the report. SGCI will provide confidential process information to
PSCAA in a separate submittal.

The sources must operate at a normal rate during testing.

17. Other Considerations:
« Furnace No. 3 has only one available port for sampling.
¢ Each furnace exhaust has been checked for cyclonic flow during past
testing and no cyclonic conditions exist at any exhaust. Cyclonic flow
checks were done on September 22, 2005 and February 25, 2009 and
are documented in those test reports.

18. Administrative: Unless notified prior to the start of testing, this test plan is
considered to be approved for compliance testing of this source. A letter
acknowledging receipt of this plan and agreement on the content (or changes
as necessary) would be appreciated.

The Agency will be notified of any changes in source test plans prior to testing. [t
is recognized that significant changes not acknowledged, which could affect
accuracy and reliability of the results, could result in test report rejection.

Source test reports will be prepared by Horizon Engineering and will include all
results and example calculations, field sampling and data reduction procedures,
laboratory analysis reports, and QA/QC documentation, Source test reports will
be submitted to you within 60 days of the completion of the field work, unless
another deadline is agreed upon. Saint-Gobain Containers should send one (1)
copy of the completed source test report to you at the address above.

Any questions or comments relating to this test plan should be directed to me.

Sincerely,

T
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David Bagwell, QST]

Managing Member

Horizon Engineering

cc:  Jayne Browning, Saint-Gobain Containers, Inc.

Marlon Trigg, Saint-Gobain Containers, Inc.
Valerie Krulic, Saint-Gobain Containers, Inc.
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T PUGET SOUND CLEAN AIR AGENCY

pscleanair.org 1904 3rd Ave Ste 105
Puget Sound Clean Air Agency Seattle WA 98101-3317

Telephone: (206)689-4052; Fax: (206)343-7522
<www.pscleanair.org>

facilitysubmittal@pscleanair.org

COMPLIANCE TEST NOTIFICATION

This Noltification of intended action does not constitute approval by the Agency nor does it satisfy a
requirement for a test plan, If one exists.

‘Agency: Use Only: Reg No: “Date Rerpeived: :Date Logged:

-y = - o i
" "Facility Contact Information for Test

Facility Name: Saint-Gobain Containers

Name: Marlon Trigg

Facility Address (include city/statefzip): Phone: 206-730-1888
5801 East Marginal Way South
Seatile, Washington 88134

Fax: 206-768-6266

E-Mail: Marlon. Trigg@saint-gobain.com

Test Contractor: Horizon Engineering Test Contractor Contact Information
Name: David Bagwell

Test Contractor Mailing Address: Phone: 503-255-5050

13585 NE Whitaker Way

Fax: 503-255-0505
Portland, Oregon 97230
E-Mail: dbagwell@horizonengineering.com

Testing Dates: February 8, 2011

Emission Unit Pollutant Test Method(s) Purpose for the Test
Tested {list all to be used) {see Note below)
Glass Melting Furnace No. 4 NOx & S0, EPA1, 2, 3A, 4, Compliance with Consent Decree
6C, &7k enteraed on 5/7/10
Glass Melting Furnace No. 3 Chrome EFPA Method 29 40 CFR Part 63, Subpart S8888S
Any Test Method Deviations? Attachments to this Notification? & Yes (fist below) No

Yes (attach explanation) No Source Test Plan

Method Deviations: Fumace No. 3 only
has one port

Written Test Plan Required?

M Yes No Unknown
Person Submitting Notification: Affiliation:
David Bagwell Horizon Engineering

NOTE: For example, NSPS/NESHAP Subpart, citation, NOC Order of Approval #, PSD, Puget Sound Clean Air Agency Regulations (I,
I, or 1), RATA, or Other. Pleass Include the specific requirement if vou have it.
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David Bagwell

From: Gerry Pade [GerryP@pscleanair.org]

Sent; Friday, January 28, 2011 10:28 AM

To: David Bagwell; Thompson, Patti (pattithompson@dwt.com)
Subject: RE: Test plan and notification

David Bagwell
Horizon Engineering

Dear Mr. Bagwell,

To the best of my knowledge, there are no provisions in 40 CFR Part 63 under which the Agency can waive the
requirement in Section 63.7(h}(1) to notify the Administrator at least 60 days in advance of a test for compliance
with a NESHAP. Nonetheless, we acknowledge the difficulties associated with forecasting the production that
far in advance and have no particular objection to your testing furnace 3 for chromium on 2/8/11. We look
forward to observing the test and reviewing the report.

Gerry Pade

Puget Sound Clean Air Agency
1904 3™ Ave, Suite 105
Seattle, WA 98101

(206) 685-4065
gerrvo@pscleanair.org

“Working together for clean air”
o_

>

(")

From: David Bagwell [mailto:dbagwell@horizonengineering.com]
Sent: Wednesday, January 05, 2011 11:25 AM

To: Gerry Pade; Puget Sound Clean Air Agency - Facility Submittal
Cc: 'Browning, Jayne E.'; "Trigg, Marlon'; Thompson, Patti’
Subject: Test plan and notification

Mr. Pade,

Attached are the Source Test Plan and notification for testing at Saint-Gobain Containers scheduled for February
8, 2011.

We would like to request a waiver to the normal 60 day notification required for the chrome testing. It is very
difficult to forecast appropriate production for the testing that far in advancs.

Please dlrect all future Inquiries regarding these test plans and notifications to:

Pattl Thompson, Partner

Davis Wright Tremaine LLP
117
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Rainier Plaza, Suite 2300

777 — 108" Ave. NE
Bellevue WA 88004-5149

425.646.6112
pattithompson@dwt.com

Thank you,

David Bagwell, QSTI

Managing Member

Horizon Engineering, LLC

AmTest Alr Quality an affiliate of Horizon Engineering, LLC
503-255-5050 Portland, OR office

425-222-7746 Preston, WA ofiice

503-381-7340 Mobile

www.horlzonenaineering.com

www.amtestairquality.com

13172011

Page 2 of 2
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& 4. Part 63 is amended by adding
subpart 855888 to read as follows:

- Bubpart SS5858—National Emission
Standards for Hezerdous Alr Pollutants for
Glass Manufacturing Area Sources

Applicability and Compliance Dates

Sec.

83.11448 Am I subject to this subpart?

63.11448 What parts of my plant does this
subpart cover?

63.11450 What ave my compliance dates?

Standards, Compliance, and Monitoring

Requirements

63.11451 What are the standards for new
and existing souress?

63.11452 'What are the performance test
requirements for new and existing
sources?

83.11453 What are the initlal compliance
demonstration requirements for new and
existing sources?

83.11454 What are the monitoring
requirements for new and existing
sources?

63.11455 What are the continuous
complisnce requirements for new and
existing sources?

Notifications and Records

63.11456 What are the notification
requirements?

83.11457 What are the recordkeeping
raquirements?

Other Reguirements and Information

63.11458 What General Provisions apply to
this subpart?

§3.11458 What definitions apply to this
subpart?

63.11460 Who implements and enforces
this subpart?

63.11461 [Resgerved]

Tables to Subpart 555558 of Part 63

Table 1 to Subpart SSS58S of Part 83—
Emisgion Limits

Table 2 to Subpart §5858S of Part 63—
Applicability of General Provisions to
Subpart S8S5588

Applicability and Compliance Dates

§63.711448 Am I subject to this subpari?

You are subject to this subpart if you
own or operate a glass manufacturing
facility that is an area source of
hazerdous air pollutant (HAP) emissions
and meets all of the criteria specified in
paragraphs (a) through (c) of this
section.

{a] A glass menufacturing facility is a
plant site that manufactures flat glass,
glass containers, or pressed and blown
glass by melting 8 mixture of raw
materials, as defined in §63.11459, to
produce molten glass and form the
molten glass into sheets, containers, or
other shapes.

{b} An area sourcs of HAP emissions
is any stationary source or group of
stationary sources within a contiguous
area under common control that does

not have the potential to emit any single
HAP at a rate of 9.07 megagrams per
year (Mg/yr) (10 tons per year (tpy)) or
more and any combination of HAP at a
rate of 22.68 Mg/yr (25 tpy) or more.

{c) Your glass manufacturing facility
uses one or more continuous furnaces to
produce glass that contains compounds
of one or mors glass manufacturing
metal HAP, as defined in §63.11459, as
raw materials in a glass manufacturing
batch formulation.

§63.11448 What parts of my plant does
this subpart cover?

(a) This subpart applies to sach
existing or new affected glass melting
furpace that is located at a glass
manufacturing facility and satisfies the
requirements specifisd in paragrapha
{a}(1) through (3) of this ssction.

(1) The furnace is a continuous
furnace, as defined in §63.11458.

(2) The furnace is charged with
compounds of one or more glass
manufacturing metal HAP as raw
materials,

(8) The furnacs is usad to produce
glass, which contains one or more of the
glass manufecturing metal HAP ag raw
materials, at a rate of at least 45 Mg/yr
(50 tpy).

(b} A furnace that is a research and
development process unit, as defined in
§63.11459, is not an affected furnace
under this subpart.

{c) An affected source is an existing
source if you commenced construction
or reconstruction of the affected source
on or before September 20, 2007,

{d) An effected source is & new source
if you commenced construction or
reconstruction of the effected source
after September 20, 2007,

(&) If you own or operate an area
source subject to this subpart, you must
obtain a permit under 40 CFR part 70 or
40 CFR part 71.

§63.11450 What are my compllance
dates?

{a} If you have an existing affected
source, you must comply with the
applicable emission limite specified in
§63.11451 of this subpart no later than
December 28, 2008. As specified in
section 112{i)}{8){B) of the Clean Air Act
and in §63.6(1)(4){(A), you may request
that the Administrator or delegated
authority grant an extension allowing
up to 1 additional year to comply with
the applicable emission Hmits if such
additionel period is necessary for the
ingtallation of emission controls.

(b} If you have a new affected source,
you muet comply with this subpart
according to paragraphs (b}(1) and (2) of
this section.

{1} I you start up your affected source
on or before December 26, 2007, you

must comply with the applicable
arnission limit specified in §63.11451
no later than December 28, 2007.

(2} X you start up your affected source
after December 26, 2007, you must
comply with the applicable emission
limit specified in §63.11451 upon
initial startup of your affscied source.

{e) If you own or operats a furnace
that produces glass containing one or
more glass manufacturing metal HAP as
raw materials at an aunual rate of less
then 45 Mg/yz (50 tpy), and you increase
glass production for that furnace to an
annual rate of at least 45 Mg/yr (50 tpy),
you must comply with the applicable
emission Hinit specified in §63.11451
within 2 years of the date on which you
increased the glass production rate for
the furnace to at least 45 Mg/yr (50 tpy).

" (d) I you own or operate a furnace
that produces glass at an annnal rate of
at Isast 45 Mg/yr (50 tpy) and is not
charged with glass manufacturing metal
HAP, and you begin production of a
glass product that includes one or more
glass manufacturing metal HAP agraw
materials, and you produce st least 45
Mg/yr (50 tpy) of this glass product, you
must comply with the applicable
emission limit specified in §63.11451
within 2 years of the date on which you
introduced production of the glass
product that contains plass
manufacturing metal HAP.

{(e) You must mest the notification
requirements in § §3.11456 according to
the schedule in §63.11456 and in 40
CFR part 83, subpart A. Soms of the
notifications must be submitted befors
you ars required to comply with
emission limits specified in this
subpart.

Standards, Compliance, and
Monitoring Requirements

£63.11451 What are the standards for new
and existing sources?

If you are an owner or operator of an
affected furnace, as defined in
£63.11449(a], you must mest the
applicable emission limit specified in
Table 1 to thig subpfrtg

§63.11452 What are the performance test
requirements for new and existing sources?
{a) If you own or operate an affected
furnace that is subject to an emission

limit specified in Table 1 to this
subpart, you must conduct a
performance test according to
paragraphs (a){1) through (3) and
paragraph {b} of this section,

{1) For each affected furnace, you
must conduct a performance test within
180 days after your compliance date and
report the results in your Notification of
Compliance Status, except as specified
in paragraph (8}{2) of this section.
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(2) You are not required to conduct a
performance test on the affectad furnace
if you satisfy the conditions described
in paragraphs (8){2)(i) through (iii) of
this section,

{i) You conducted a performance test
on the affected furnace within the past
b years of the compliance date using the
same test methods and procedures
specified in paragraph {b) of this
section.

{ii} The performancs test
demenstrated that the affected furnace
met the applicable emission limit
specified in Table 1 to this subpart,

(iii) Either no process changes have
been made since the test, or you can
demonstrate that the results of the
performance test, with or without
adjustments, reliably demonstrate
compliance with the applicable
emission lmit,

(3) If you operate multiple identical
furnaces, as defined in § 63.11459, that
are affected furnaces, you are required
to test only one of the identical furnaces
if you meet the canditions specified in
paragraphs {8)(3)(i} through {iii) of this
section.

(i) You must conduct the performance
test while the furnace is producing glass
that has the greatest potential to emit
the glass manufacturing metal HAP from
among the glass formulations that are
used in any of the {dentical furnaces.

(1) You certify in your Notification of
Compliance Status that the identical
furnaces meet the definition of identical
furnaces specified in §63.11459.

(iii} You provide in your Notification
of Compliance Status documentation
that demonstrates why the tested glass
formulation has the greatest potential to
emit the glass manufacturing metal
HAP.

(b} You must conduct each
performance test according to the
requirements in § 63.7 and paragraphs
{b)(1) through (12) and either paragraph
{b)(13) or (b){14) of this section.

(1) Install and validate all monitoring
squipment required by this subpart
before conducting the performance test.

{2) You may not conduct performance
tests during periods of startup,
shutdown, or malfunction, as specified
in §63.7(e)(1).

(3) Conduct the test while the sourcs
is operating at the maximum production
rate.

(4) Conduct at least thres separate test
runs with & minimum duration of 1
hour for each test run, as specified in
§83.7(e)(8).

{5) Record the test date.

{6) Identify the emission source
tested.

(7) Collect and record the emission
test date listed in this section for each
run of the performance test.

(8 Locate all sampling sites at the
outlet of the furnace control device or at
the furnace stack prior to any releases to
the atmosphsre.

{8) Select the locations of sampling
ports and ths number of traverse points
using Method 1 or 1A of 40 CFR part 60,
appendix A-1.

{10} Measure the gas velocity and
volumetric flow rate using Method 2,
24, 2C, 2F, or 2G of 40 CFR part 60,
appendices A-1 and A-2, during each
test run.

{11) Conduct gas molecular weight
analysis using Methods 3, 3A, or 38 of
40 CFR part 60, appendix A-2, during
sach test run. You may use ANSI/ASME
PTC 19.10-1981, Flue and Exhaust Gas
Analyses (incorporated by reference—
see § 63.14) as an alternative to EPA
Method 3B.

(12) Measure gas moisture content -
using Method 4 of 40 CFR part 60,
appendix A-3, during each test run.

{13} To mest the particulate matter
{PM) smission limit specified in Table
1 to this subpert, you must conduct the
procedures specified in paragraphs
{(b)(13)(i) through {v) of this section.

{i} Measure the PM ruass emission rate
at the cutlet of the control devics or at
the stack using Method 5 or 17 of 40
CFR part 80, appendices A-3 or A~86, for
each test run. ,

{ii} Calculate the PM mass emission
rate in the exhaust stream for each test
Tun.

{iii} Measure and record the glass
production rate (kilograms {tons) per
hour of product) for each test run.

{iv) Caloulate the production-based
PM mass emisgion rate (g/kg (b/ton)) for
each test run using Equation 1 of thi
section. :

P (Equation 1)

Where:

MP = Production-based PM mass ernission
rate, grams of PM per kilogram (pounds
of PM per ton) of glass produced.

ER = PM maxss ernission rate rmeasured using
Methods B or 17 during each

erformance test run, grams {pounds) per
our, .

P = Average glase production rats for the
performance test, kilograms (tons) of
glass produced per hour,

(v} Calculate the 3-hour block average
production-based PM mass emission
rate as the average of the production-
based PM mass emission rates for each
test run.

{(14) To meet the metal HAP emission
limit specified in Table 1 to this

subpart, you must conduct the
procedures specified in paragraphs
{b)(14)(i} through {v) of this section.

(i) Measure the metal HAF mass
emission rate at the outlet of the control
device or at the stack nsing Method 28
of 40 CFR part 60, appendix A-8, for
each fest run,

(ii) Calculate the metal HAP mass
emission rats in the exhaust sivream for
the glass manufacturing metal HAP that
are added as raw madterials to the glass
manufacturing formulation for sach test
run.

(iii} Measure and record the glass
production rate (kilograms (tons) per
hour of product) for sach test run.

{iv) Calculate the production-hased
metal HAP mass emission rate {g/kg (Ib/
ton})) for each test run using Equation 2
of this secton.

ERM )

MPM = 5 {Equation 2)

Whaere:

MPM = Production-based metal HAP mass
emigsion rate, grams of metal HAP per
klogram {pounds of metal HAP per ton)
of glass produced.

ERM = Sum of the metal HAP mass emission
rates for the glass manufacturing metal
HAP that ave added as raw materlals to
the glass manufacturing formulation and
ere meesured using Method 28 during
each performance test run, grams
{pounds) per hour.

P = Average producton rate for the
performance test, kilograms {tons) of
glass produced per honr.

{v) Caleculate the 3-hour block average
production-besed mstal HAP mass
emission rate as the average of the
production-based metal FLAP mass
smission rates-for each test run.

§63.11463 What are the inltlal compliance
demonstration requirements for new and
existing sources?

{a) If you own or operate an affected
soures, you must submit a Notification
of Compliance Status in accordance
with §§ 63.9(h) and 63.11456(h).

{b) For each existing sffected furnace
that is subject to the emission limits
specified in Table %0 this subpart, you
must demonstrate initisl compliance
according to the requirements in
paragraphs (b)(1} through (4] of this
section.

{1) For each fabric filter that is used
to mest the emission limit specified in
Table 1 to this subpart, you must
visually inspect the system ductwork
and fabric filter unit for leaks. You must
also inspect the inside of each fabric
filter for structural integrity and fabric
filter condition. You must record the
results of the inspection and any
maintenance action as required in 120
§63.11487{a)(8).
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(2} For each electrostatic pracipitator
(ESP) that is used to meet the emission
limit specified in Table 1 to this
subpart, you must verify the proper
functioning of the electronic controls for
corona power and rapper operation, that
the corone wires are energized, and that
adequate air pressure is present on the
rapper manifold. You must also visually
ingpect the system ductwork and ESP
housing unit and hopper for lezks and
inspect the interior of the ESP to
détermine the condition and integrity of
corona wires, collection plates, hopper,
and air diffuser plates. You must record
the results of the inspection and any
maintenance action as required in
§63.11457(a)(6).

(3) You must conduct each inspection
specified in paragraphs (b)(1) and (2} of
this section no later than 60 days after
your applicable compliance date
specified in § 63.11450, sxcept as
specified in paragraphs (b){3)(i) and (ii)
of this section.

(i) An initial inspection of the internal
components of a fabric filter is not
required if an inspection has been
performed within the past 12 months.

(i} An initial inspection of the
internal components of an ESP is not
required If en inspection has been
performed within the past 24 months.

(4) You must satisfy the applicable
requirements for performance tests
specified In §63.11452,

{c} For sach new affected furnace that
is subject to the emission limit specified
in Table 1 to this subpart and is
controlled with a fabric filter, you must
install, operate, and maeintain a bag leak
detection system according to
peragraphs (c}(1) through (3} of this
section.

(1) Each bag leak detection system
must meet the specifications and
requirements in paragraphs {c)(1)(i}
through (viii) of this section.

(i) The bag leak detection system must
be certified by the manufacturer to be
capable of detecting PM emissions at
concentrations of 1 milligram per dry
standard cubic meter (0.00044 grains
per actual cobic foot) or Jess,

(1) The bag leak detection system
sensor must provide output of relative
PM loadings. The owner or operator
shall continuously record the output
from the bag leak detection system using
electronic or other means (e.g., using a
strip chart recorder or a data logger).

(iii) The bag leak dstection system
must be equipped with an alarm system
that will sound when the system detects
an increase in relative particulate
loading over the alarm set point
established according to paragraph
(c)(1){iv) of this section, and the alarm
must be located such that it can be

heard by the appropriate plant
personuel.

(iv) In the initial adjustment of the bag
leak detection system, you must
establish, at a minimum, the baseline
output by adjusting the sensitivity
(range) and the averaging period of the
device, the alarm set points, and the
alarm delay time.

(v) Following initial adjustment, you
shall not adjust the averaging period,
alarm set point, or alarm delay time
without approval from the
Administrator or delegated authority
except as provided in paragraph
(c)(1){vi) of this section,

{vi) Once per quarter, you may adjust
the sensitivity of the bag leak detection
systern to account for seasonal effects,
including temperature and humidity,
according to the procedures identified
in the site-specific monitoring plan
required by paragraph (c)(2) of this
section,

(vii) You must install the bag leak
detection sensor downstream of the
fabric filter,

{viii) Where multiple detectors are
réquired, the system’s instrumentation
and alarm may be shared among
detectors.

{2) You must develop and submit to
the Administrator or delegated anthority
for approval a site-specific monitoring
plan for each bag leak detection systern.
You must operate and maintain the bag
leak detection system according to the
site-specific monitoring plan at all
times. Each monitoring plan must
describe the items in paragraphs (c}(2)(1)
through (vi} of this section.

{1} Installation of the bag leak
detection system;

(ii) Initial end periodic adjustment of
the bag leak detection system, including
how the alarm set-point will be
established;

(i) Operation of the bag leak
detection system, including quality
assurance procedures;

{iv) How the bag leak detection
system will be maintained, including a
routine maintenance schedule and spare
parts inventory list;

{v] How the bag leak detection system
output will be recorded and stored; and
{vi) Corrective action procedures as

specified in paragraph (c)(3) of this
section. In approving the site-specific
monitoring plan, the Administrator or
delegated authority may allow owners
and operators mare than 3 hours to
alleviate a specific condition that causes
an alarm if the owner or operator
identifies in the monitoring plan this
specific condition as one that could lead
to an alerm, adequately explains why it
is not fessible to alleviate this condition
within 3 hours of the Hme the alarm

occurs, and demonstrates that the
requested time will enswre alleviation of
this condition as expeditiously as

-practicable.

{8) For each bag leak detection
system, you must initiate procedires to
determine the cause of every alarm
within 1 hour of the alarm. Except as
provided in paragraph (c)(2)(vi) of this
section, you must alleviate the cause of
the alarm within 3 hours of the alarm by
teking whatever corrective action(s) are
necgessary. Corrective actions may
include, but are not limited to the
following:

(1) Inspecting the fabric filter for air
leaks, torn or broken bags or filter
media, or any other condition that may
cause an increase in PM emissions;

{ii) Sealing off defective bags or filter
media;

(i) Replacing defective bags or filter
media or otherwise repairing the control
devics;

{iv} Sealing off a defective fabric filter
compartment;

(v) Cleaning the bag leak detection
gystam probe or otherwise repairing the
bag leak detsction system; or

vi) Shutting down the process
producing the PM emissions,

{d) For each new affected furnace that
is subject to the emission limit specified
in Table 1 to this subpart and is
controlled with an ESP, you must
install, operate, and maintain according
to the manufacturer's specifications, one
or more continuous parameter
monitoring systems (CPMS) for
measuring and recording the secondary
voltage and secondary electrical current
to each fisld of the ESP according to
paragraphs (d)(1) through (13} of this
saction,

{1) The CPMS must have an accuracy
of 1 percent of the secondary voliage
and secondary electrical current, or
better.

(2) Your CPMS must be capable of
measuring the secondary voltage and
secondary electrical current over a range
that extends from a value that is at least
20 percent less then the lowest value
that you expect your (PMS to messure,
to a value that is at least 20 percent
greater than the highest value that you

ect your CPMS to measurs,

3) The signal conditioner, wiring,
power supply, and data acquisition and
recording system of your CPMS must be
compatible with the output signal of the
sensors used in your CPMS,

(4) The data acquisition and recording
system of your CPMS must be able to
record values over the entlre range
specified in paregraph {d){2) of this
section.

(5) The data recording system
assoclated with your CPMS must hav

121
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a resolution of one-half of the required
overall accuracy of your CPMS, as
specified in paragraph (d)(1) of this
section, or betier,

(8) Your CPMS must be equipped
with an alarm system that will sound
when the system detects a decrease in
secondary voltage or secondary
electrical current balow the alarm set
point establishad according to
paragraph (d){7} of this section, and the
alarm must be located such that it can
be heard by the appropriate plant
personnal.

(7) In the initial adjustment of the
CPMS, you must establish, ata
minimum, the baseline output by
adjusting the sensitivity (range) and the
averaging period of the device, the
alarm set points, ahd the alarm delay
tims,

(8) You must install each sensor of the
CPMS in a locstion that provides
representative meagurement of the
eppropriate parameter over all operating
conditions, taking inte account the
manufacturer's guidelines.

(9) You must perform an initial
calibration of your CPMS based on the
procedures specified in the
manufactursr's owner's manual.

(10} Your CPMS must be designed to
complste 8 minimum of one cycle of
operation for each successive 15-minute
period. To have a valid hour of data,
you must have at least thres of fonr
equally-spaced data valuss (or at least
75 percent of the total number of values
if you collect more than four data values
per hour) for that hour (not including
startup, shutdown, malfunction, or out
of control periods).

(11} You must record valid data from
at least 90 percent of the hours during
which the affected source or process
operates.

(12} You must record the results of
each inspection, calibration, initial
validation, and accuracy audit.

{13} At all times, you must maintain
your CPMS including, but nof Hmited
to, maintaining necessary parts for
routine repairs of the CPMS.

{e) For each new affected furnace that
is subject to the emission lirmit specified
in Table 1 to this subpart and is
controlled by a device other than a
fabric filter or an ESP, you must prepare
and submit a monitering plan to EPA or
the delegated authority for approval.
Each plan must contain the information
in paragraphs (8)(1) through (5) of this
saction,

(1) A description of the device;

(2) Test resulis collected in
accordance with § 63.11452 verifying
the performance of the device for
reducing PM or metal HAP to the levels
required by this subpart;

(3) Operation and maintenance plan
for the control device {including a
preventative maintenance schedule
consistent with the manufactursr’s
instructions for routine and long-term
maintenance} and confinuous
monitoring system;

(4) A list of operating paramsters that
will be monitored to maintain
continucus comnpliance with the
applicable emission limits; and

5) Operating parameter limits based
on monitoring data collected during the
performance test,

§63.11454¢ What are the monttoring
requirements for new and existing sources?

(a) For sach monitoring system
required by this subpart, you must
instell, calibrate, operate, and maintain
the monitoring system according to the
manufacturer’s specifications and the
requirements epecified in paragraphs
(a)(1) through (7) of this section.

(1) You must install sach sensor of
your monitoring system in a location
that provides representative
measurement of the appropriate
parameter over all operating conditions,
taking into account the manufacturer’s
guidelines,

(2) You must perform an initial
calibration of your monitoring system
based on the manufacturer’s
recommendations.

(3} You must use a monitoring system
that {s designed to complets a minimum
of one cycle of operation for each
successive 15-minute period.

{4} For each existing affected furnacs,
you must record the value of the
monitored parameter at least every 8
hours. The value can be recorded
electronically or manually.

{5) You must record the results of
sach inspection, calibration, monitoring
system maintenance, and corrective
action taken to return the monitoring
system to normal operation.

(8) At ell times, you must maintain
your monitoring system including, but
not limited to, maintaining necessary
parts for routine repairs of the system.

(7) You must perform the required
monitoring whenever the affected
furnace meets the conditions specified
in paragraph (a}{7}{) or (ii) of this
section.

(i) The furnace is being charged with
ons or more of the glass mapufacturing
metal HAP as raw materials.

(ii) The furnace is in transition
between producing glass that contains
one or more of the glass metal HAP as
raw naterials and glass that doss not
contaln any of the glass manufacturing
metal HAP as raw materials. The
trensition period begins when the
furnace is charged with raw materials

that do not contain any of the glass
manufacturing metal HAP as raw
materials and ends when the furnace
‘begins producing a seleable glass
product that does not contain any of the
glass manufacturing metal HAP as raw
materials,

(b) For each existing furnace that is
subject to the emission limit specified in
Table 1 to this subpart and is controlled
with an ESP, you must meet the
requirements specified in paragraphs
(b}{1) or (2} of this section.

{1) You must ménitor the secondary
voltage and secondary electrical current
to each field of the ESP according to the
requirements of paragraph (a) of this
section, or '

(2] ¥ou must submit a request for
alternative monitoring, as described in
paragraph (g} of this ssction.

{c) For each existing farnace that is
subject to the emission limit specified in
Table 1 to this subpart and is controlled
with a fabric filter, you must meet the
requirements specified in paragraphs
{e}(1) or {2} of this section.

{1) You must monitor the inlet
temperature to the fabric filter according
to the requirements of paregraph (a) of
this section, or

{2} You must submit & request for
alternative monitoring, as described in
paragraph {g) of this section.

(d) For each new furnace that is
subject to the emission limit specified in
Teble 1 to this subpart and is controlled
with an ESP, you must monitor the
voltage and electrical current to each
field of the ESP on a continuous basis
using one or more CPMS according to
the requirements for CPMS specified in
§63.11453(d).

{e) For each new furnace that is
subject to the emission limit specified in
Table 1 to this subpart and is controlled
with & fabric filter, you must install and
operate a bag leak detection system
according to the requirements specified
in §63.11453(c).

{f} For sach new or existing furnace
that is subject to the emission lirnit
specified in Table 1 to-this subpart and
is equipped with a control device other
than an ESP or fabric filter, you must
meet the requirements in § 68.8(f) and
gubmit a request for approval of
alternative monitoring methods to the .
Administrator no later than the \
submittal date for the Notification of
Compliance Status, as specified in
§689,11466(b). The request must contein
the information specified in paragraphs
(1} Thmugh {5) of this section.

(1) Description of the alternative add-
on air pollution control device (APCD).

(2} Type of monitoring device or
method that will be used, including s
sensor type, location, inspection
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procedures, quality assurance and
quality control (QA/QC) measures, and
data recording device.

(3) Operating parameters that will be
monitored,

{4) Frequency that the operating
parameter values will be measured and
recorded. :

(5} Procedures for inspecting the
~ condition and operation of the control
device and monitoring system.

. (g) ¥ you wish to use 8 monitoring
method other than those specified in
paragraph (b){1) or {c}(1) of this secton,
you must meet the requirements in
§ 63.8(f) and submit a request for
approval of alternative monitoring
methods to the Administrator no later
than the submittal date for the
Notification of Compliance Status, as
specified in § 63.11458(b). The request
must contain the information specified
in paragraphs (g)(1) through (5] of this
section,

{1) Type of monitoring device or
method that will be used, including the
sensor type, location, inspection
procedures, Q.A/QC measures, and data
recording device.

(2) Operating parameters that will be
monitored,

(8) Frequency that the operating
parameter values will be measured and
recordad,

{4} Procedures for inspecting the
condition and operation of the
monitoring system.

{58) Explanation for how the
alternative monitoring method will
provide assurance that the emission
control device is operating properly.

§63.11465 Whal sre the continuous
compiiance requirements for new and
existing sources?

{a} You must be in compliance with
the appliceble emission Limits in this
subpart at all times, except during
periods of startup, shutdown, and
malfunction.

(b) You must always operate and
maintain your affected source, including
air pollution control and monitoring
equipment, according to the provisions
in § 63.6(e}(1){).

{e) For each affected furnace that is
subject to the emission limit specified in
Table 1 to thie subpart, you must
monitor the performance of the furnace
emission control device under the
conditions specified in § 63.11454(a)(7)
and according to the requirements in
§§63.6(e)(1) and 63.8(c) and paragraphs
{c}{1) through (8) of this section.

{1} For each existing affected furnace
that is controlled with an ESP, you must
monitor the parameters specified in
§63.11454{b) in accordence with the
requirements of §63.11454(a) or as

specified in your approved alternative
monitoring plan.

(2) For each new affected furnace that
is controlled with an ESP, you must
comply with the monitoring
requirements specified in §63.11454(d)
in accordance with the requirements of
§63.11454(a) or as specified in your
approved alternative monitoring plan.

{8) For each existing affected furnace
that is controlled with a fahric filier, you
must monitor the parameter specified in
§63.11454(c} in accordance with the
requirements of § 63.11454(s) or as
specifisd in your approved alternative
monitoring plan.

(4} For each new affected furnace that
is controlied with & fabric filter, you
must comply with the monitoring
requirements specified in §63.11454(s)
in accordance with the requirements of
§63.11454(s) or as specifisd in your
approved alternative monitoring plan.

(5] For each affected furnace that is
controlled with a device other than a
fabric filter or ESP, you must comply
with the requirements of your approved
alternative monitoring plan, as required
in §63.11454(g).

(6 For each monitoring system that is
required under this subpart, you must
keep the records specified in §63.11457.

{5} Following the initial inspections,
you must perform perfodic inspections
and maintenance of each affected
furnace control device according to the
requirements in peragraphs (d}(1)
through (4] of this section.

(1) For each fabric filter, yon must
conduct inspections at least svery 12

" months according to paragraphs {d}1}{i)

throngh (iii) of this section.

(i) You must inspect the ductwork
and fahric filter unit for leakage.

(ii) You must inspect the interlor of
the fabric filter for structural integrity
and to determine the condition of the
fabric filter,

(iii) X an initial inspection is not
required, as specified in
§63.11453(b)(3)(1), the first inspection
must not be mors than 12 months from
the last inspection.

{2) For each ESP, you must conduct
inspections according to the
requirements in paragraphs (d)(2)(1)
through (iii) of this section.

{1} You must conduct visual
inspections of the system ductwork,
housing unit, and hopper for leaks at
least every 12 months,

(i1} You must conduct inspections of
the interior of the ESP to determine the
condition and integrity of corona wires,
collection plates, plate rappers, hopper,
and air diffuser plates every 24 months.

(i) If an injtial ingpection is not
raquired, as specified in
§63,11453(b)(3)(11}, the first inspection

must not be more than 24 months from
the last inspection.

(3) You must record the results of

‘each periodic inspection specified in

this section in a logbook (written or
electronic format), as specified in
§63.11457(c).

{4] If the results of a Tequired
inspection indicate & problem with the
operation of the emission contral
system, you must take immediate
corrective action to return the control
device to normal operation according to
the squipment manufacturer’s
specificetions or instructions.

(6] For each effected furnace that is
subject to the emission limit specified in
Table 4 to this subpart and can meet the
applicable emisgion limit without the
use of a confrol device, you must
demonstrate continuous compliance by
satisfying the applicable recordkeeping
requirements specified in §63.11457.

Notifications and Records

§63.11456 What are the notification
requirements?

(a} I you own or operate an affscted
furnace, as defined in §63.11449(s), you
must submit an Initial Notification in
accordance with § 63.9(b) and
paragraphs (a)(1) and (2} of this section
by the dates specified.

(1) As specified in §83,9{b)(2), if you
start up your affected source before
December 26, 2007, you must submit an
Initial Notification not later than April
24, 2008 or within 120 days after your
affected source becomes subject to the
standard.

(2) The Initial Notificetion must
include the information specified in
§ 63.9(b}(2)(i) through (iv).

{b) You must submit & Notification of
Complisnce Status in accordance with
§ 63.9(h) and the requirements in
paragraphs (b}{(1) and (2) of this section,

{1} If you own or operate an affected
furnace and are reguired to conduct a
performance test, you'must submit &
Notification of' Compliance Status,
including the performance test results,
before the close of business on the 60th
day following the completion of the
performance test, according to § 60.8 or
§e63.10(d)(2). .

{2} H you own or operaie an affected
furnace and satisfy the conditions
specified in § 63.11452(a)(2) and are not
required to conduct a performance test,
you must submit a Notification of
Complisnce Status, including the resulis
of the previous performance test, before
the closs of business on the compliance
date specified in §63.11450. 123
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§63.11457 What are the recordkeeping
requirements?

(&) You must keep the records
specified in paregraphs (a)(1) through
{8) of this section.

(1) A copy of any Initial Notification
and Notification of Compliance Status
that you submitied and all
documentation supporting those
notifications, according to the
requirements in § 63.20(b}{2)dv).

[2) The records specified in
§63.10(b)(2) and (c)(1)} through (13).

(3) The records required to show
continuous compliance with each
emission limit that applies to you, as
specified in § 63.11455.

{4) For each affected sourcs, records
of production rate on a process
throughput basis (either feed rate to the
process unit or discharge rate from the
process unit), The production data must
include the amount (weight or weight
percent) of each ingredient in the batch
formulation, including all glass
manufacturing metal HAP compounds.

(5) Records of maintenance activities
and inspections performed on control
devices as specified in §§63.11453(h)
and 63.11455(d), according to
paragraphs (a)(5)(i} through (v) of this
section.

(i) The date, place, and time of
inspections of control device ductwork,
interior, and operation,

(ii) Person conducting the inspection,

(iii) Technique or method used to
conduct the inspection.

(iv) Control device operating
conditions during the time of the
inspection.

{v) Results of the inspection and
description of any corrective action
taken.

(6) Recards of all required monitoring
data and supporting information
including all celibretion and
maintenance records.

(7) For each bag leak detection
system, the records specified in
paragraphs (a)(7)(i) through (i4i} of this
section, -

(1) Recards of the bag leak detection
system output;

(ii) Records of bag leak detection
systern adjustments, including the date
and time of the adjustment, the initial
bag leak detection system settings, and
the final bag leak detection system
gsettings; and

(iii) The date and time of all bag leak
detection system alarms, the time that
procedures to determine the cause of the
alarm were initiated, the cause of the
alarm, an explanstion of the actions
taken, the date and time the cause of the
slarm was alleviated, and whether the
alarm was alleviated within 3 hours of
the alarm. '

{8) Records of any approved
alternative monitoring method(s) or test
procaedure(s}.

{b) Your records must be in a form
suitable and readily available for
expeditious review, according to
§63.10(b)(1). :

{¢) You must record the results of
sach inspection and maintenance action
in a loghook (written or electronic
format). You must keep the loghook
ongite and make the loghook available to
the permitting authority upon request.

[£ As specified in §63.10{b)(1), you
must kesp each record for a minimum
of 5 years following the date of each
occurrence, measurement, mainienance,
corrective action, report, or record.

You must keep sach record onsite for
at least 2 years after the déte of sach
CCCUrrence, measurement, maintenance,
corrective action, report, or record,
according to § 63.10(b){1). You may
keep the records offsite for the
remaining three years.

Other Requirements and Information

§63.11458 What General Provisions apply
fo this subpari?

You must satisfy the requirements of
the General Provisions in 40 CFR part
83, subpart A, as specified in Table 2 to
this subpart,

§63.11459 What definitions apply to thig
subpart?

Terms used in this subpart are
defined in the Clean Air Act, in §63.2,
and in this section as follows:

Alr pollution control device (APCD)
means any equipment that reduces the
quantity of a pollutant that is emitted to
the air.

Continuous furnace means a glass
manufacturing furnace that operates
continuously except during periods of
maintenance, matfunction, control
device installation, reconstruction, or
rebuilding.

Cullet means recycled glass that is
mixed with rew materials and charged
to a glass melting furnace to produce
glass, Cullet is not considersd ta be a
raw material for the purposes of this
subpart.

Electrostatic precipitator (ESP} means
an APCD that removes PM from an
exhaust gas stream by applying an
electricel charge to particles in the gas
stream and collecting the charged
particles on plates carrying the opposite
electrical charge.

Fabric filter meens an APCD used to
capture PM by filtering a gas stream
through filter media.

Furnace stack means a conduit or
conveyance through which emissions
from the furnace melter are released to
the atmosphere.

Glass manufacturing metal HAP
means an oxide or other compound of
any of the following metals included in

-the list of urban HAP for the Integrated

Urban Alr Toxics Strategy and for which
Glass Manufacturing was listed as an
area source category: arsenic, cadmium,
chromium, lead, manganese, and nickel.

Glass melfing furnace medns & unit
comprising a refractory-lined vessel in
which rew materials are charged and
melted at high temperature to produce
molten glass.

Identical furnaces means two or more
furnaces that are identical in design,
including manufacturer, dimensions,
production capacity, charging method,
operating temperature, fuel type, burner
configuration, and exhaust system
configuration end design.

Particulate matter (PM] means, for
purposes of this subpart, emissions of
PM that serve ag & moasure of filterable
particulate emissions, as messured by
Methods 5 or 17 {40 CFR part 60,
appendices A~3 and A-6), and as a
surrogate for glass manufacturing metal
HAP compounds contained in the PM
including, but not limited to, arsenic,
cadmium, chromium, lead, manganese,
and nickel,

Plant site means all contiguous or
adjoining property that is under
common control, including properties
that are separated only by a road or
other public right-of-way. Common
control includes properties that are
owned, leased, or operated by the same
entity, parent entity, subsidiary, or any
combination thersof.

Row maieria! means minerals, such as
gilica sand, limestone, end dolomite;
inorganic chemical compounds, such as
soda ash (sodium carbonate), salt cake
{(sodium sulfste), and potash (potassium
carbonate}; metal oxides and other
metal-based compounds, such as lead
oxide, chromium oxide, and sodium
antimonate: metal ores, such as
chromite and pyrolusite; and other
substances that are intentionally added
to a glass manufacturing batch and
melted in e glass melting furnace to
praoduce glase. Metals that ars naturally-
occurring trace constituents or
contaminants of other substances are
not considered to be raw materials,
Cullet and material that is recovered -
from a furnace control device for
recycling into the glass formulation are
not considered to be raw materials for
the purposes of this subpart.

Research and development process
unif means a process unit whose
purpose is to conduct research and
development for new processes and
products and is not engaged in the
menufacture of products for commert
sals, except in a de minimis manner.
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§63.11460 Who lmplements and enforces
this subpart?

{a) This subpart can be implemented
and enforced by the U.S. EPA, ora
delegated authority such as your State,
local, or tribal agency. If the U.S. EPA
Administrator has delegated authority to
your State, local, or tribal agency, then
that agency has the autherity to
implement and enforce this subpart.
You should contact your U.S. EPA
Reglonal Office to find ocut if this
subpart is delegated to your State, local,
or tribal agency.

(b} In delegating implementation and
enforcement authority of this subpart to

a State, local, or tribal agency under 40
CFR part 83, subpart E, the suthorities
contained in paragraphs (b)(1) through
{4] of this section are retained by the
Administrator of the U.S. EPA and are
not transferred to the Stats, local, or
tribal agency.

(1) Approval of alternatives to the
applicability requirements in
§§63.11448 and 683.11449, the
compliance date requiremments in
§68.11450, and the emission Hmits
specified in §63.11451.

(2) Approval of a major change to test
methods under §63.7(e){2)(ii) and (§)-
and as defined in § 63.90.

(é) Approval of major alternatives to
monitoring under § 63.8(f) and as
defined in § 63.80.

(4) Approval of major alternatives to

recordkeeping under § 63.16(f) and as
defined in § 63.90.

§63.11461 [Reserved]
Tables to Subpart SSSSSS of Part 63

As required in §63,11451, you must
comply with each emission Jimit that
applies to you according to the
following table:

TABLE 1 TO SUBPART 888888 oF PART 63—EMISSION LiIMITS

For each. . .

You must meet one of the following emission Hmits. . .

1. New or existing glass melting fumace that produceé glass at an an-
nual rate of at least 45 Mgfyr (50 tpy) AND Is charged with com-
pounds of arsenic, cadmium, chromiurn, manganese, lead, or nicke!

as raw materials.

&. The 8-hour block average production-based PM mass emission rate
must not exceed 0.1 gram per kilogram {g/kg) (0.2 pound per ton (b/
ton)) of glass produced; OR : (

!'b. The 3-hour block average production-based metal HAP mass emis-

" slon rate must not exceed 0.01 g/kg (0.02 Ib/ton) of glass produced.

As stated in §63.11458, you must
comply with the requirements of the
NESHAP General Provisions {40 CFR

part 83, subpert A), as shown in the
following table:

TABLE 2 TO SUBPART S8858S OF ParT 68—APPL[CABILITY OF GGENERAL PROVISIONS TO SUBPART 885858

) Citation Subject
§63.1(a), (B), (C)1), (CH2): (CHB, (B) vererrerssamserrirresssereriasassumesessmsesenesssssmmeessosesnns Applicabllity,
B2 et ecesss oo ens Definitions.
GO3.3 e e sns et s ettt e s Units and Abbreviations.
§63.4 Prohibited Activities.
BOBE cctrtrcnsiiinisimsrenssiessmiassseneassssraesse s st besssss sssmsee e s Construction/Reconstruction.

..........................................................

§63:9(8), OHA~b)R)V), (b)), (e}, (d), (h)={} ......
§683.10(8), (0)(1), BN2)M-{BHRIKU) corerrereerrreerrorn
§63.10(b)(2)(xiv}, (), ()

rete

............................................................

...........................................................................................

......

Addressss.

Compliance with Standards and Malntenance Requiremants.
Performance Testing Requirements,
Monltoring Requirements.

Notification Requirements,

Recordkeeping and Reporiing Requirements,

Documentation for Initial Notification and Notification of Com-
pllance Status,

State Authorlty and Delegations.

incomporations by Reference.
Avallability of Information.
Performance Track Provisions.

K 5. Part 63 is amended by adding
subpart TTTTTT to read as follows:

Subpart TTTTTT—National Emission
Standards for Hazardous Alr Pollutants for
Secondary Nonferrous Mstals Processing
Area Sources

Applicebility and Compliance Dates

Sec.

63.11462 Am1 subject to this subpart?

63.11483 What parts of my plant does this
subpart cover?

G8.11484 What are my complience dates?

Standards, Compliance, and Monitoring

Reguirements

63.11465 What are the standards for new
and existing sources?

63.11466 What are the performance test
requirements for new and existing
sources?

83.11487 What are the initial compliance
demonstration requirements for new and
existing sources?

83.11468 What are the monitoring
requirements for new and existing
sources?

63.11468 What are the notification
requirements?

83.11470 What are the récordkeapmg
reguirements?

Other Requirements and Information

83.11471 Whet General Provisions apply to
this subpart?

68.11472 What definitions apply to this
subpart?

63.11473 Who Implements and enforces
this subpari?

63.11474 [Reserved)

Tables to Subpart TTETTT of Part 63

Table 1 to Subpart TTTTTT of Part
83—Applicability of General Provisid@5
to Subpart TTTTTT

ED_000719_00031985-00134



TNy TYNI
(SSSSSS Luvddans)

dVHSAN
SLINVLNTIOY

dlyy SNoadvzvH
d0d SAYVANVYLEG
NOISSING TVNOILYN

Snant
ONIHNLOVANNYIN SSY1D
8y} 10} SuoISSIIY
Iy Buljjonuoy
suolje|nbay jo Arewiwing

vdig

By sajnieade/esie/miejuyisob eda mam

- 1B Pajeao] ase sjeusiew Jaljo pue aji el o saiden
uoljeunIogu] aloyy 104

‘Ao uoiBas 8y} o saunos 04,

{zo-c¥ 13) spiepuEls 3 BuliuEd AHEND 1Y J0 om0

Uty sejruedamiegyAoh edo mmn . AausBy
UOMIIR0U [BUsLLIGNALT
2007 Jequiadag SEIEIS pajun

L14Ze55 (807) HO ‘M 10186 VM ‘aness
WLEFYTh (008) AUy 3AY UIME 00Z)
o uoiasact edy mmm 0} uosSay
oW ‘sv S01p8 VO 'oospuRly Leg
268Lbv1L (G1) ALy AR !
- ; 09 AN 'H 1924 SLLIOUMABH G/
suciBayaobede mam 2V Y0 g LoiBay
08va-Tie (S0E) AMCLN 621 120208 00 “Jeauag
«L168122 (008) '‘as ‘aN 18 dooyuAp geg)
guniBaiynotede man W00 g uoiBay
0852-165 (€16) 3N oW L0L88 5 ‘A7) sesumy)
Seyoree (oop) 'S ) B80S Y YHON Log
LuoiBayroBede mmm 1 uoiBay
£842-2028. X1 ‘sefeq
LLLESOg LY Xl 002} &ing
~HEV8-129 (008) %10 N snUany 8SOY Ghii
gugBayacfede mum V1'yy o uolBay
058e-088 (ZLE) HO W £056-50905 7 *oBeaiyn
shhy-ese (2ie) T PAIg L0SX0B[ 1838 4 7
S49E-E5E (Z4E) N g uoifay
suoiBaynob eds mmm
S 1Y 0968-C0S08 VO ‘Eluely
LELE-295 (bDY) VO NL MS 15anS yihsiag 1g
puoifiesaof eda mmn A0S 15UaD jeiepad ejuedy
TN 4  uaiiey
wwww.m Mm%w @ﬂ.&@ 6202016} Vd ‘EMdepElyd
- s 19R43 Yy 059
guoiBayaoh eds myw aW'3a g _._Qmmm
200289 (212) A "ud S9B1-L000} AN MDA MaN
Bou/n0D Bda. B fespeoig pgz
cUsiDamoh Bda mmm >Z N 2 ucibay
, 20 Wi ‘uoso
098186 {2)9) A seEL ﬁw: m%m
VEL-ZLE (889) MM I Joaug sselBuos |
LuaiBayanh edo smam YLD 1 uniBay
ABGUINN sUCY
PR ELETTY SRS SepRY

isisquiny Buimoljo) sy Je aopyo
SOpX0} Jie Y4 jeuoiBay nok Jopguoo osje Lo noy

126

.BmSmu,Lw:on_umnxm 10} sjqejieae Ajipeal pue
SIGENNS-ULIO) B Uf paUlejUIeLl 9 0} Sploday]

‘suchoadsy pue Bunoyuow jo spiasel

pue ‘eyep uogonpoud sselb ‘v o} papiugns
suofesygou Jjo saldos epnjou) o splosay
:Buidsaypiooay

"Sjuslainbay A opi) puofaq pasnbal
8q 0} sjadal saueydwios BuoBuo ON =

‘Splepuess i aoueljdiuoco

10 uogeayiien sepiroid snygs eateydiuos

10 HOREBOUNON "SpIepuEls Bl o} 109[gns s
Aunoey i 3o o3 suuojul uogesygou ey .

eep uvopebinwoid 1eye skep gz

enp ‘(peulquiod ag Aeww) snyejs aoue|duwos
40 UOHEOYAOU pUB LUOResynou [eail]
. :Bunioday

LPaainbay aly spiovsy jeyp,

‘|lnd ety Yum Ajdwos o) sjoguco ppe
0} 8ABY 0] pajoadxs ale sjueld ssejb 8ally]

N éspordul) oy | aly Jeypy

Huusd A oL B UB)QO JSniu sapjioe; pooayy w
¢sjuswaiinbay Bunjiuusg sy | a1y 1eysn

‘dnyels (epur uodpy SA0IN0G MapN
‘800 '8z Jequwiedeq ssainog fupsxg .

£93eq aaueydwod sy s JRUAL

ED_000719_00031985-00135



‘ (‘peonpaud sseib jo weibojp Jod payiue suleIn))
'PeONpoud sseif Jo uoy sed papus spunoy ,

(B/5 1.0°0) (N ‘upy ‘qd 10 'pQ ‘sy)
uayqi 200 . dVH Ueqin pauiquion
(638 |°0)
lspewy eeinonie
uoyg| ' HEW alefnoed
~HWIT vojssiwg uginjjod
| - SHWIT uosSSIUY
(g'£98 10 g'098 Japun Bupoyuou eallelusyje 1o} 1sanbei e jJiugns uen =
&
c
S89IASD [0RUO0D 80BN JO Suonoadsyy [enuuy 9
1)
dSd ey =z
30 pfey oee 0} Jusuno Atlepuooes pue afiejjoa Si0j0alep yes] m
w Atepuooss au plosas pue ainsesiy Ol SN liBIsyy
mSovc 8 Aiaae piooal pue sa)nuiw Gt Aiane aunsesw SINoY g Alsas m
'dS3 8UL Jo pley Uoes 0} JuaLno {eoLios[e Aepucoss Pl0381 pue ssinul G| Alsas plodal o
pue abejjoa Alepucoss s} jo Bunoyuolt 4o :Bupoyuows sumessdwsy 18(y| 2

ds3

asnoybeg

sjuswisinbay Buuoyuopy

127

‘aoueduson pajeqsuolusp

158} snowaud U pue siesh g 8Bl ey wi
PBlss) Uaaq sey adewny sy} ssejun a0euIny
- HOED UO Js8) aoueuuoysd allijeup

)

-

‘Jusiuannbai Bunssy jeiyy

‘Bjd 8Ly M Adwios uen
slainjoejnueL sself pajoaye e moy ‘Ie1ep
ut “tiejdxe sebied Buwnojo; aup uo speyo sl

‘Sjuswialnbal Butiopuow usseup ey
S32UN0s Bugsixe pue MeN -S| SLUOJSSLS
OM] JO BUO J28LU IS $80IN0S Pajoaye [y

£0Q o] paunbay i wy Jeypy

"(pues se yons sjeusjewy mel
dvH-uou uj s|eusiell soey Buipnjour you)
Slelisjews med se (IN "uly ‘qd 4D ‘po ‘sy)
SlEsll dyH ueqin sseoold ey saoeLny

Snonuguod yum sjueid Suunoejnuewy 85B}0)

&3y sy L o 300igng s) oyp,

"1eaf Jad sseib Jo suo) gg 1sesj 1e Bupnpoud
seoeuIY Buunoenuety sse|B Lym sspjjoey

¢oy Ajddy ainy sy seoq oy

(dvH pauiquion Jo Ad) g7

10 (dvH) sjuengod e SNnopiezey [enpiapu
0 (AdL) seeh tad suogy 0} iseal je 'sjoquoo
40 soussqe suy uj jwe o) fegusiod sy sey
10 ‘sjie yeuy Aioe;} e s 9ounos Jolew )
"80N0s Jafew e jou s| jey; 8oinas Auy

£30In0g Baly Uy S| JeUp)

(SSSSSS Lavaans)
ONTHLLDVANNVIA SSVTH

L

ED_000719_00031985-00136



